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LOI GIOI THilU 

Giao trinh Phay CNC co ban dugc bien so<;tTI. nh~rn cung cip cho h9c sinh h~ · 

Truhg cip ngh@ cit g9t kirn lo~i nhung kiSn thuc nhu sau: 

- L~p dugc chuong trinh phay CNC tren phfin rn@rn di@u khiSn. 

- So sanh di@rn gi6ng nhau va khac nhau gifra may phay v~n nang va may phay 

CNC 

- Cai d~t dugc chinh xac thong s6 phoi, dao 

- V~n hanh thanh th~o may phay CNC dS phay rn~t ph~ng, b~c, ranh, profile, 

khoan 16, khoet 16, taro dung qui trinh qui ph~rn, d~t cip chinh xac 8-6, d9 nham 

cip 7-9, d~t yeu cftu ky thu~t, dung thoi gian qui dinh, darn bao an toan cho nguoi 

varnay. 

- Giai thich dugc cac d<;lllg sai hong, nguyen nhan va each khic ph1.1c khi phay 

tren may phay CNC. 

-Sua va b6 sung cac l?nh cho phu hgp v&i phfin rn@rn di@u khiSn tu chuong NC 

xuit b~ng CAD/CAM .. 

Giao trinh g6rn 04 bai cung cip nhfrng kiSn thuc CO' ban nhit v@ phay CNC CO' 

ban trong linh V\IC cit g9t kirn lo~i 

Trong qua trinh bien so~n, tac gia xin chan thanh cam on quy Thfiy co da g6p y 

nhi~t tinh dS giao trinh ngay cang hoan thi~n hon nfra 

Qu{,n 5, ngay thang nam 20 ... 
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BAI 1: GIOI THIV,U CHUNG VE MAY PHAY CNC 

Gi6i thi~u: 

Bai h9c nay nhrtm cung dip cho h9c sinh nhfrng ki€n thuc v€ may phay CNC trong 

ngh€ cit g9t kim lo~i 

M1}.C tieu: 

CNC 

+ Trinh bay duqc ciu t~o chung cua may va cac b{> ph~n chinh cua may phay CNC 

+ So sanh di€m gi6ng nhau va khac nhau gifra may phay v~n nang va may phay 

+ Neu duqc dijc tinh ky thu~t cua may CNC .. 

N(>i dung chinh: 

1. Qua trinh phat triin cua may phay CNC: 

Qua trinh phat tri€n cua cong ngh~ ch~ t~o va may cit kim lo~i da trai qua cac giai 

do~n: 
I 

* Cong ngh~ thu cong; 

* Cong nghi~p hoa v&i S\f ra doi cua nganh ch€ t~o may cong C\l; 

* Tu W d{>ng hoa ca khi sang t\I d(mg hoac6 S\f trq giup cua may vi tinh (CNC). 

Sau day la nhfrng m6c quan tr9ng cua qua trinh phat tri6n cua may cong C\1 di€u 

khi€n s6 (CNC = Computerized Numerical control), n6 gin li€n v&i qua trinh phat tri€n 

cua cong ngh~ di~n tu va tin h9c. 

+Nam 1808: 

JOSEPB MJAC QUARD da dung nhfrng tim ton d\lC 16 di€u khi€n t\I d{>ng cac 

may d~t. 

+ Nam 1863: 

MFO URNEAUX phat minh "Ban duang c~m t\I d(mg" n6i ti€ng th€ gi&i v&i ten 

g9i la PIANNOLA .Trong d6 dung m(>t bang giiy c6 chi€u r{>ng 30cm duqc d\lc 16 theo vi 

tri tuang thich d€ di€u khi€n lu6ng khi nen tac d{>ng vao cac phim him ca khi. Bang giiy 

d\lc 16 dung lam v~t mang tin da duqc phat minh. 

+Nam1946: 

Dr. JOHNW MAUCHL Y va Dr. JSPRESPER ECKERT da phat minh ra may tinh 

s6 di~n tu d~u tien c6 ten la "ENIAC" cho quan d<)i My da duqc ung d\lng. 

+ Nam1948-1952: 

T.P ARSON va vi~n cong ngh~ MIT. (Massachusetts Institute Of Technology) da 

nghien cuu thi6t k6 theo hqp d6ng cua Khong quan My (US AF) m<)t h~ th6ng di€u khi€n 
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druili cho may cong cv. 06 di€u khi6n tn,rc tiSp vi tri cua cac tl'l)c vit me thong qua du li~u 

diiu ra cua m9t may tinh lam b~ng chung cho kha nang gia cong m9t chi tiSt. T. PARSON 

da dua ra 4 lu~n di6m co ban: 

1- Nhfrng vi tri duqc tinh ra tren m9t bien di.ing duqc ghi nh6 vao bia dvc 16. 

2- Cac bia dvc 16 duqc d9c 6 tren may m9t each tlJ d9ng. 

3- Cac vi tri da duqc d9c ra phai duqc thong bao m9t ~a.ch lien tvc va b6 xung them 

tinh toan cho cac gia tri trung gian. 

4- Cac d9ng ca SERVO (vo cfrp t6c de)) co th€ di€u khi6n duqc chuy6n d9ng cua cac 

tl'l)c. 

+ Nam1952: 

. Hang MIT da cung cfrp chiSc may phay diiu tien mang ten CINCINNATI 

HYDROTEL co tl'l)c thing dung: Tu di€u khi6n l~p bang b~g bong di~n tu co th€ dich 

chuy6n d6ng thai theo ba tl'l)c, nh~ du li~u thong qua bang dvc 16 nhi phan (Binary Code 

Punched Band). 

+ Nam1954: 

BENDIX da mua ban quy€n phat minh cua T. PARSONS va chS ti.io thiSt bi di€u 

khi6n NC cong nghi~p diiu tien (vful dung bong den di~n tu). 

+Nam1957: 

Nhfrng may phay diiu tien co trong cac phan xu&ng cua khong Ive Hoa ky, 6 Nh~t 

ban vi~n cong ngh~ TOKYO va cong ty IKEGAI lien kSt, kS thira chS ti.io thruili cong may 

di~u khi6n s6 tren ca s6 may ti~n thuy Ive va chiSc may ti~n NC diiu tien ra dai 6 Nh~t 

Ban. 

+ Nam 1958: 

KERNEY va TRECKER lien kSt gi6i thi~u h~ th6ng thay dvng cv tlJ d<)ng ATC 

(Automatic Tool Changer) con g9i la "Milwaukee Matic", gi6i thi~u ngon ngfr l~p trinh 

bi6u trung diiu tien APT g~ li€n v6i may tinh IBM704 

+Nam1960: 

H~ di€u khi6n NC dung den ban d~n da thay thS cac h~ di€u khi6n cu ( dung den 

di~n tu). Cac nha chS ti.to may nguai Bue trung bay chiSc may di€u khi6n NC diiu tien ti.ii 

h9i chg HANOVER. 

+ Nam 1965: 

Giai phap thay dl)ng C\l tlJ d9ng (ATC) da nang cao trinh d9 tlJ d<)ng hoa khau gia 

cong. 
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+Nam 1968: 

Ky thu~t m~ch tich hqp IC (Intergrated Circuits) da lam cho cac h~ di6u khi€n nho 

g9n va tin c~y hon. 

o Nh~t ban makino hqp tac v6i FANUC chuy€n giao h~ thf>ng di6u khi€n DNC dfiu 

tien (Di6u khi€n h~ th6ng duong sit qu6c gia Nh~t). 

+Nam 1969: 

Nhung giai phap dfiu tien v6 di6u khi€n lien k€t chung tir m(>t may vi tinh trung 

tam DNC (Direct Numerical control) da thi6t l~p o My bing h~ di6u khi€n 

(Sundstrand Omnicontrol) va may tinh IBM. 

+Nam 1970: 

Giai phap thay th€ b~ phi€n ga phoi tg d(>ng (Automatic Palate Changer) 

+Nam 1972: 

H~ di€u khi€n NC dfiu tien c6 lAp m9t may vi tinh nho. D6 la h~ di€u khi€n s6 dung 

vi tinh c6 h~ vi xu ly sau nay. 

+Nam 1976: 

Cac h~ vi xu ly (Micro Processors) t~o ra cu9c each m~ng trong ky thu~t CNC. 

+Nam 1978: 

·. Cac h~ th6ng gia cong linh ho~t dugc t~o l~p th1,rc hi~n. 

+Nam 1979: 

Nhung kh6p nf>i lien hoan CAD/CAM thi6t k6 va ch6 t~o c6 trg giup cua may tinh 

(Computer Aided Design/ Computer Aided Manufacturing). 

+Nam 1980: 

Trong khi phat tri€n cua cong c1,1 trg giup l~p trinh tich hqp CNC, bung n6 m9t 

"Cu9c chi€n long tin" ung h9 hay ch6ng d6i giai phap di€u khi€n qua cftp l~nh b~ng tay. 

+Nam 1984: 

Xudt hi~n h~ di€u khi€n CNC c6 cong nang m~nh me dugc trang bi cac cong c1,1 trg 

giup l~p trinh d6 h9a (Graphic) ti€n them m9t bu6c phat tri€n m6i l~p trinh t~i phan xu

ang. 

+ Nhung nam (1986-1987): 

Nhung giao di~n tieu chufin hoa (Standard Interfaces) mo ra con duong ti€n t6i 

cac xi nghi~p tg d9ng tren ca so h~ th6ng trao d6i h~ th6ng thong tin lien thong CIM 

( Computer Intergrated Manufacturing). 

+ Tir nam 1990: 
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Cac giao di~n s6 gifra di€u khi6n NC va h~ cac kh&i d<)ng duqc cai thi~n d9 chinh 

xac va d~c tinh di€u chinh cua cac tr\lC di€u khi6n NC va tr\lC chinh. 

+ Tir nam 1994 d€n nay: 

Khep kin chu6i qua trinh CAD/CAM/CNC b~ng each sir d1 .. mg h~ NURBS lam 

phuang phap n(>i suy. Buqc truy c~p tir h~ CAD nh~ di~n tab€ mi.it dc;it d9 min va d9 

s~c net cao. Nang cao d9 chinh xac va t6c d9 xir ly tc;io ra chuy6n d{mg d~u di.in cua may, 

tang tu6i th9 cua may va d1,mg Cl). 

Trung tam gia cong la may phay CNC c6 h~ th6ng thay dao t\r d9ng. Trung tam gia 

cong c6 2 loc;ii tr\lC dung va tfl)C ngang. 

Hinh 1 :Trung tam gia cong tfl)C dung 
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Hinh 2:Trung tam gia cong tl'l)C ngang 

Trung tam gia cong c6 cac b9 ph~n chinh sau: 

1.1 Tr\lc chinh: 

Tl'l)c chinh gi6ng nhu tl'l)c chinh cua may phay CNC c6 phfin con & dfiu dung d€ ga 

dao. 

1.2 V tr\lc chinh: 

lJ tl'l)c chinh c6 duong tnrgt d€ d§.n hu6ng cho dfiu dao di chuy€n len xu6ng theo 

phuongZ. 

1.3 Ban may: 

Ban may c6 cong dl)Ilg d€ ga phoi. Ban may c6 th€ di chuy€n theo phuong X va Y. 

1.4 Than may: 

Than may c6 cong d\mg d€ do cac b9 ph~n cua may. 

1.5 B{> ph~n thay dao t\l' d{>ng: 

B9 ph~n thay dao t\I d9ng c6 6 tich dao va tay may d€ thay dao t\I d9ng theo chuong 

trinh. 

1.6 M{>t s6 dao gia cong tren trung tam gia cong: 

a.Dao phay mJt phing: 

b.Dao phay ng6n: 
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c.Mfii khoan: 

d.Dao khoet: 

e.Dao doa: 

f. Mui khoan tam: 

g. Dao vat mep: 

h.Mfi.i ta ro: 
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2. Cftu t,o chung cu.a may phay CNC 

De bi€t duqc c.iu t~o chung cua may Phay CNC ta cful so sanh gii'ra may Phay thong 

thuong va may Phay CNC. 

2.1 May Phay thong thll'img 

'OJH mm 

Vil me hinh 1hang 8 

Trong d6: 

Hinh 3. May phay thong thuong 

A. B~ may: Dung de gful ch~t than may t~i dia diem d~t may 

B. Than may: Dung de da ban may va cac cvm truy€n d9ng 

C. Ban may: Dung de ga chi ti€t cfin gia cong 

D. D9ng ca truy€n d9ng tf\lC chinh: T~o ra chuy8n d9ng cua dao trong qua trinh gia 

cong 

E. Cvm truy€n d9ng tf\lc chinh 

F. Cac volang di€u khien: Di€u khien vi tri dao, ban may d6n vi tri mong mu6n 

G. Du xich di€u khi8n: Xac dinh dung vi tri cua dao va ban may so v6i vi tri ban dfru 

H. Vitme truy€n d9ng: Duqc gful ch~t tren ban may, lab◊ ph~n trung gian giup ban 

may chuyen d9ng. 



2.2 May Phay CNC 

Trongd6: 

1. B~ may 

2. Thanmay 

3. Banmay 

4. C\lll fr\lc chinh 

t191111 ,jj im!Aiiu 
rt,;.11,~ d~frf I~() 

5. B9ng ca truyen d9ng ch~y dao ( dieu khi€n hanh trinh ch~y dao) 

6. H~ th6ng do (Senser) 

7. B9ng CO' truyen d9ng chinh 

8. Vit me (Bai 6c bi) 

Bang dieu khi€n: Chua cac phim chuc nang dung d€ l~p trinh va dieu khi€n may 

Man hinh hi€n thi: Hi€n thi cac thong tin ve vi tri, ch~ d9 d\t, giao di~n gifra cac chuc 

nang cua may va nguai v~ hanh. 

3. Ctic bf) ph{in chinh ciia may 

3.1 Bf)ng cu truyin ilf)ng chinh 

· B9ng ca truyen d9ng la dong m9t chieu (DC) ho~c xoay chieu (AC) 

• B9ng ca dong m9t chieu dieu chinh vo c~p t6c d9 bfulg dong kich tir 
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• B<)ng ca dong xoay chi€u di6u chinh vo cfip t6c de) b~ng b<) bi€n d6i tin s6, thay 

d6i s6 vong quay dan gian, momen truy6n tai cao. Khi thay d6i lµc tac d1,mg, s6 

vong quay v~n khong thay d6i. 

3.2 Dqng CO' truy@n dqng cbfy dao 

- B<)ng ca truy6n d<)ng la dong m9t chi6u ho~c xoay chi6u v6'i be) vit me dai 6c bi 

. cho timgt111c ch~y dao d(k l~p X, Y, Z. 

- B<)ng ca dong m<)t chi€u c6 d~c tinh d<)ng h9c t6t cho cac qua trinh gia t6c va qua 

trinh phanh ham, momen quan tinh nho, d<) chinh xac di6u chinh cao cho nhfrng do~ 

duong dich chuy€n chinh xac. 

3.3 Tr\lc dl@u kbi~n chfy dao (tr\lc vit me dai 6c bi) 

C6 cfiu t~o nhu hinh 32.1.3 

Vit me bi 

IJiljJ 
Bttong dan khong khe ha nha .d9 
ghep cang ban dau 

Hinh 4. Cfiu t~o Vitme/Bai 6c/ Bi 

B<) vitme/dai 6c/bi co kha nang bi6n d6i truySn d~n d~ dang, it ma sat va khong c6 

khe ho khi truy~n dfu v&i t6c d9 cao. 

B€ c6 th€ dich chuySn chinh xac tren cac bien d~ng, cac tr\.lc truy~n dfu khon~ 

dugc phep c6 khe ho va cfing khong dugc phep c6 hi~u tmg stick - slip ( hi~n tugng trugt 

lui do h;rc ma sat). 

3.4 Bq ph~n din hmrng 

Tren may Cong Cl) CNC hfiu h€t cac S6ng trugt, ranh trugt dugc phu m<)t lop chit 

deo tren m~t trugt cua duong hu6ng. Cac ranh trugt duqc Hip v&i bi dfia cfing duqc phu 

lop chit deo nh~m giam ma sat, giam d<) mon va c6 kha nang chuy€n d<)ng tuang d6i m<)t 

each hiSu qua nhu: kha nang ch~y v&i t6c d<) cao khi ch~y dao nhanh d€n vi tri da l~p trinh 

s~n. K~t ciu cua b<) ph~n d~n hu6ng dugc mieu ta nhu hinh 32.1.4 
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Hinh 5. B◊ ph~n dfin hu6ng 

4. DJc tinh ky thu{it ciia may CNC 

Bf>i v6i may Phay CNC d6 di€u khi8n va gia cong ngoai vi~c n&m vfmg du t(lo cua 

cac b<) ph~ tren may ma chung ta cAn n&m vfmg cac d~c tinh ky thu~t cua n6. Tren cac 

may Phay truy€n thf>ng, vi~c di6u khi8n va gia cong chi ti6t tren may chi cAn n&m vfmg 

cac y6u t6 nhu: Sir d\mg du xich tren cac Volang di€u khi6n theo m◊t h~ tll)c to(l d<) nao 

d6, cac cAn g(lt di6u chin..1-i che d◊ cit g9t, each ga l&p phoi.. .... 

B8 v~ hanh va l~p trinh tren may Phay, cAn n&m vfmg cac d~c tinh ca ban sau: 

4.1 Hi~n thj chtr@g trinh va mo phong bing <16 hQa qua trinh gia ding 

Man hinh di€u khi8n v6i du hinh ca ban c6 kha nang hi6n thi thong tin v€: 

Thong s6 v~ hanh vi tri, lm;mg ch~y dao, t6c d<) tll)c chinh ... ciing nhu gia tri cua cac 

tham s6 trong qua trinh thµc hi~n chuang trinh. H~ th6ng d6 h9a tren cac h~ di8u khi€n 

con cho phep kha nang quan sat chi ti6t, dao c&t, mo phong duong ch(ly dao trµc ti6p trong 

qua trinh gia cong. 

4.2 Kha nang giao tiip 

Khong chi kha nang don thufin la l~p trinh gia cong h~ di€u khi6n CNC con c6 kha 
' 

nang giao ti€p v6i cac thi6t bi vi xir ly khac nhu may tinh, h~ di€u khi~n rob6t, va cac thi6t 

bi l~p trinh logic. B6i v6i kha nang nay cho phep nh~p chuang trinh gia cong tu may tinh 

chu hoijc m(lng may tinh, lien k6t v6i cac thi€t bi may tinh trong di6u khi6n s6 phan phf>i 

va h~ thf>ng san xuAt linh ho(lt. 

4.3 Nqi suy hinh hqc 

Trong qua trinh gia cong, d6 d\mg C\l cit di chuy8n d€n nhfrng to(l d◊, qfiy d~o 

mong mu6n thi h~ di8u khi6n phai co chuc nang n◊i suy duqc thµc hi~n bai m~ch di~n tu 

ho~c co kha nang n◊i suy thong qua phftn m8m h6 trq. 
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D€ hi€u ro hon chuc nang n9i suy ta d6 d}p d~n cac phuong thuc di chuy€n dvng 

Cl) c~t trong qua trinh gia cong 

4.4 Nqi suy thing 

Gia su dvng cv c~t di chuy€n theo duong thilng AB nhu hinh 32.1.5 

DS dvng Cl) c~t chuy€n d9ng theo phuong AB thi qua trinh n9i suy cac di€m trung 

gian tren doi;m thilng AB xay ra theo each chuy€n d9ng theo 2 phuong d6ng thai theo bu&c 

nhich Dx/n va Dy/n, duqc mo ta nhu hinh 32.1.5 

Heahoogro 

0 

y 

A 

(XA. YA) 

Lx 

Hinh 6. Nguyen ly n9i sliy thilng 

4.5 Nqi suy vong 

X 

Heah:agro 

Cfing tuong ung nhu phuong phap n9i suy thilng, phuong phap n9i suy vong tinh 

toan toi;i d9 cac di€m trung gian va dich chuy€n dvng cv dt theo bien di;mg da cho. s6 
di€m trung gian trong qua trinh m)i suy cang l&n cung Ds cang nho thi bien di;ing khong bi 

g!p khuc. Hinh 32.1.6 mo ta nguyen ly n9i suy vong. 



14 

y 

~.ii.S'\ 

-/ .ii.'f 

/_ lir;_ 

-
X 

0 

Hinh 7. Nguyen ly n9i suy vong 

V &i each di€u khi€n d1,mg C\l cit bing nguyen ly rn)i suy nhu v~y thi trong qua 

trinh gia cong d\lflg C\l cit duqc di€u khien theo cac phuong thuc sau: 

- Bi~u khi~n d:i~m: D\lng C\l cit dich chuy€n d~n to~ d9 c§n gia cong phai nhanh 

va chinh xac, trong qua trinh nay d\lflg C\l cit khong tham gia cit g9t, chuy€n d9ng tren 

cac tf\lc rieng le hie nay d€u khong c6 rang bu9c ham sf>. 

Hinh 8. Di€u khi€n di€m 

- Bi~u khi~n chrong: D\lng C\l thuong. xuyen tham gia cit gQt trong hie chuyen 

d9ng. Chi c6 tung tf\lC chuyen d9ng duqc di€u khi€n, b&i v~y sv dich chuy€n chinh xac 

chi c6 the thvc hi~n tren m9t duong citt thing song song v&i tf\lc to~ d9. D6i v&i di€u 

khi€n nay v~n khong c6 rang bm)c b&i quan h~ ham sf>. 
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Hinh 9. Di€u khi€n duong 

- Di~u khiin theo qiiy d;to: Dl)ng Cl) cit c6 th€ chuy€n d(mg theo m9t quy d~o bilt ky. D€ 

m<)t tn)c c6 th€ chuy6n d<)ng theo quy d~o xien, hinh vong cung, ho~c cac bien d~g phuc 

t~p khac, chuy€n d<)ng theo hai phuong X, Y t~o ra cac gia tri Dx, Dy thich hqp di€u dugc 

tinh toan cua b<) n<)i suy. 

Hinh 10. Di€u khi6n theo quy d~o 

4.6. Do dlfirng djch chuyin tren may 

Tren may CNC vi~c do duong djch chuy€n va thu th~p gia tri do khong phai cong 

vi~c cua nguoi v~n hanh may. Vi~c do duong dich chuy6n va thu th~p gia tri do dugc nha 

m<)t m~ch di€u chinh vi tri: H~ th6ng do luon so sanh gia tri thvc va gia tri cAn d€ di€u 

chinh dung theo gia ttj mong mu6n dugc luu trrr trong h~ th6ng. Vi~c nh~ bi€t gia tri do 

thvc t6 thong qua cac b9 do sau: 

Do trvc ti~p: Vi tri cua ban truqt dugc do nho m<)t thu6c do d~t song song v6i duong 

dich chuy€n, nhu thu6c do la thu6c do ban thuy tinh mong. 

Hinh 11. Do trvc ti6p 
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Bo gian ti@p: Tin hi~u do dugc ma h6a nhcr ca cfru bien d6i s6 vong quay thanh xung 

di~n nhu: s6 vong quay d9ng ca bu6c. Tren hinh ve 32.1.11 mo ta qua trinh do, khi d9ng 

ca bu6c ho~t d9ng, tin hi~u do dugc lfry tir d6 va ma h6a tin hi~u xung di~n tir d9ng ca 

bu6c. 

Hinh 12. Do gian ti€p 

Bo biing ky thu~t s6: Gia tri do thu th~p dugc bing s6 dem xung, thu6c do sfr d\l11g la cac 

thu6c thfulg hoijc dia duqc ma h6a theo h~ tuang thich (Thucrng ma h6a theo h~ nhi phan). 

Hinh32.l.12. mo ta nguyen ly do b~g ky thu~t s6. 

Hinh 13. Do bang ky thu~t s6 

Bo vj tri tuyf t d6i: M6i do~ dich chuyen se tinh tir vi tri khong cua h~ th6ng 
' 

do. Trong phuang phap do nay m6i vi tri dugc danh dfru rieng b~g tin hi~u tuang tv 

hay tin hi~u s6 va so v6i muc ban d!u da xac djnh. 

Bo vi tri tll'O'Dg dBi: phuang phap nay se do tir diem dich tru6c t6i diem dich ti€p 

theo. N6 tuang duang v6i gia s6 kich thu6c. M6i muc do chi~u dai xac dinh b&i b9 

d€m. 
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Hinh 14. Do tuong d6i 

5. Lip dJt, bao quan, bao drrung may phay CNC 

Cong tac bao quan, bao duong may thubng xuyen va dinh ky, tuan theo nhfmg 

hu6ng dfin cua nha san xuAt, theo sg chi dfin cua giao vien quan ly, df>ng thoi n~m duqc 

cong tac bao duong cac h~ th6ng va b(> ph~n nao tren may. 

5.1 Bao drrung hf th6ng bol tron lam mat 

Tuan theo cac bu&c thgc hi~n sau 

- Thao h~ th6ng boi tron lam mat tren may 

- Ki€m tra barn va h~ thf>ng 6ng dfin 

- Ki€m tra mang, b€ chua chAt bol tron, lam mat 

- Ki€m tra cac 16, ranh dfin chAt boi tron lam mat 

- L~p li;ii h~ thong theo trinh t\T da l~p bang ke va trinh W chi ti€t da l~p 

tren bang 

5.2 Bao drrung h~ thfing an toan 

- Cac cong tac chuAn bi tru&c khi bao duong ca cAu 

- Thao ca cAu an toan 

- Lam si;ich va ki€m tra chi ti~t tru&c khi thao 

- Bao duong, sua chfra nho va chuful bi chi ti€t cAn thay th€ 

- L~p li;ii ca c~u an toan 

- Thu ca cAu an toan 

5.3 Bao drrang h~ th6ng phanh, cii' tren may 

- Cac cong tac chuAn bi 

- Thao h~ th6ng phanh, cfr 

-Lam si;ich 

- Bao duong, sua chfra nho va chuful bi chi tiSt cAn thay th€ 

- L~p li;ii h~ th6ng 

- Thu li;ii h~ th6ng 
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5.4 H~ th6ng hi~n thi 

- Cac cong tac chuful bi 

- Thao h~ th6ng hi~n thi 

-Lam s~ch 

- Bao duong, sua chua nh6 va chudn bi chi ti~t dn thay th~ 

- LAp l~i h~ th6ng 

- Thu l~i h~ th6ng 

5.5 H~ th6ng dl~u khi~n 

- Cac cong tac chuful bi 

- Thao h~ th6ng dl~u khi~n 

-Lam s~ch 

- Bao duong, sua chua nh6 va chufin bi chi ti~t cfin thay th~ 

- LAp l~i h~ th6ng 

- Thu l~i h~ th6ng 

5.6 H~ th6ng truy~n 11}.'c biing CO' khi 

- Cac cong tac chuful bi 

- Thao h~ th6ng truy~n lµc 

-Lam s~ch 

- Bao duong, sua chua nh6 va chufrn bi chi ti~t cfm thay th~ 

- LAp l~i h~ th6ng 

- Thu l~i h~ th6ng 

5. 7 H~ th6ng truyin 11}.'c biing thiiy 11}.'c 

- Cac cong tac chuful bi 

- Thao h~ th6ng truy~n h_rc bfulg thuy lµc 

-Lam s~ch 

- Bao duong, sfra chfra nh6 va chufrn bi chi ti~t cfm thay th~ 

- LAp l~i h~ th6ng 

- Thu l~i h~ th6ng 

5.8 H~ th6ng truyin h.rc bing khi nen 

- Cac cong tac chuful bi 

- Thao h~ th6ng truy~n h_rc bfulg khi nen 

-Lam s~ch 

- Bao duong, sua chfra nh6 va chufrn bi chi ti~t cfrn thay th~ 
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- Lrtp l~i h~ thf>ng 

- Thu l~i h~ thf>ng 

5.9 Bao drrung co- ciu chip hanh 

- Cac cong tac chuAn bi 

- Thao CO' cAu chAp hanh 

-Lam s~ch 

- Bao duong, sua chfra nho va chuk bi chi tiSt cAn thay thS 

- Ulp l~i ca cAu. 

- Thu l~i CO' cAu. 
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BAI 2: L4P TRINH PHAY CNC 

Gi6i thi~u: 

Bai h9c nay nh~m cung cfip cho h9c sinh nhfrng kiSn thuc ve l~p trinh phay CNC 
. I 

trong nghe cit g9t kim lo~i 

Mvc tieu: 

+ Xac dinh, cai d~t duqc don vi do trong may CNC. 

+ So sanh duqc chS d9 cit khi phay may v~n nang va phay CNC 

+ Phan bi~t duqc cac l~nh h6 trq va l~nh cit g9t ca ban ciing nhu l~nh chu trinh 

trong phay CNC. 

+ L~p duqc cac chuong trinh cit g9t ca ban d~t duqc yeu cdu chi tiSt gia cong. 

+ Mo phong, sua duqc chuong trinh gia cong hqp ly. 

N9i dung chinh: 

1. Cai dJt cac thong s6 cO' ban cho phftn m~m di~u khiin phay CNC: 

1.1 H~ trvc tqa 09 va cac quy mrc: 

Cac trvc cua may CNC cho phep xac dinh cac chieu chuyen d9ng cua cac ca cfiu 

may va dvng c9 cit theo cac tf\lc t9a d9 d9 X, Y, Z nhu hinh 32.2.1. chieu duong cua trvc 

X, Y, Z duqc xac dinh theo quy tic ban tay phai nhu hinh 32.2.2. Theo nguyen tic nay thi 

ng6n tay cai chi chieu duong cua tf\lc X, ng6n tay gifra chi chieu cua trvc Z, ng6n tay tro 

chi chieu cua trvc Y. Cac trvc quay tuong ung v&i trvc X, Y, Z duqc ki hi~u b~ng chfr A, 

B, C. Chieu quay duong la chiSu quay theo chiSu kim d6ng hf> nSu ta nhin theo chiSu 

duong cua cac trvc X, Y, Z. 

Hinh 15. H~ trvc t9a d9 

,' 
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-Tr1_1c Z. 

Tr\IC z luon song song v6'i tr\l.C chinh cua may 

- Trv.c X. 
' ' La tr\lc nam ngang tren m~t ban may va thong thuong n6 dugc xac djnh theo 

phuong n&m ngang 

-Trv.c Y. 

TI11c Y dugc xac dµih theo cac tr\lc. X, .z da dugc xac dµih theo quy tic ban tay 

phaL 

Hinh 16. Quy tic ban tay phai 

1.2 Cac trv.c phv.: 

Tren cac may CNC ngoai cac tr\lc X, Y, Z con c6 cac tr\lc t9a d9 khac song song v&i 

chung. Cac tr\lc nay dugc ki hi~u la U, V, W nhu hinh 32.2.3, trong d6 U//X, V//Y va 

W//Z. Neu c6 cac tf\lC khac nfra song song v6'i cac tr\IC tc;>a d9 chinh X, Y, Z thi cac tf\lc 

nay duqc ki hi~u la P, Q, R trong d6 P//X, Q//Y va R//Z. Cac tf\lC U, V, W duqc g9i la 
' 

tr\lc thtr hai, cac tr\lc P, Q, R dugc g9i la tf\lc thtr ba. 

Hinh 17. Cac tf\lC ph\l 

Khi chi tiet gia cong cung ban may tham gia chuy€n d(>ng thay cho dl,lng C\l cit 

chuy€n d9ng dy ( chuy€n d(>ng tµih tien theo ba tr\IC va chuy€n d9ng quay quanh ba tf\lO) 
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duqc ki hi~u bfulg cac chu X', Y', Z' va A', B', C' hinh 32. 2. 3. cac chuy€n d9ng nay 

nguqc v&i chi€u chuy€n d9ng cua d\lng C\l. 

1.3 May phay dung, may khoan CNC 

V&i cac lo~i may nay, t111c chinh hu&ng theo phuong th~ng dung va trung v&i phuong 

cua t111c OZ trong h~ t9a d◊ Decard, chi€u duong cua t111c nay c6 chi€u hu&ng len phfa 

tren. T111c OX va t111c OY la 2 t111c n~m tren ban may ma trong d6 nguai ta quy u&c ch9n 

t111c OX la t111c cua ban may c6 chi€u dai dich chuy€n l&n hon. Chi€u duong cua t111c OX 

c6 chi€u hu&ng sang ben phai khi nhin tir tr\lc chinh xu6ng chi ti6t gia cong nhin nguqc 

chi€u v&i chi€u duong cua t111c OZ nhu Hinh 32.2.4 

Hinh 18. H~ t111c t9a d9 may phay, khoan CNC 

1.4 May phay nim ngang: 

T111c chinh cua may phay la n~m ngang theo phuong cua t111c OZ, chi€u duong cua 

n6 hu&ng vao may, t111c OX n~m tren m~t phfulg dinh vi cua chi ti6t ho~c song song v&i 

m~t phfulg dinh vi va chi€u duong cua n6 hu&ng v€ phia traI n6u nhin theo hu&ng duong 

cua t111c chinh. Hinh 32.2.5 mo ta h~ t111c t9a d9 may phay n~m ngang 

-SY 
Hinh 19. H~ t111c t9a d9 may phay nim ngang 

1.5 Cac di~m O va di~m chuin 

D€ gia cong chi ti6t ngoai vi~c xac dinh t9a d9 cua may chung ta c§n xac dinh di~m 

chudn cua may, cua chi ti6t, dao ... duqc mieu ta nhu hinh 32.2.6 
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Hinh 20. Cac di€m chutln 

1.5.1 J)i~m chu§n ciia may M (Bi~m g6c ciia may) 

Di6m gbc cua may la di6m g5c h? t9a d9 cua may. Di6m M duqc cac nha ch€ t~b 

quy dinh theo k€t cftu cua tung lo~i may. Di€m M la di€m gi&i h~n vung lam vi?c cua 

may. Di€u d6 c6 nghia la trong ph~m vi vung lam vi?c cua may cac dich chuy6n cua co 

cftu may c6 th€ thvc hi?n theo chi€u duong cua cac t9a d9. & may phay di6m M thuong 

nim a di6m gi&i h~n dich chuy6n cua ban may. Di6m chudn M cua may khoan d.n va cua 

may phay dung duqc th€ hi?n nhu hinh 3 2.2. 7. 

t~ 
I ', -----:--, 

I 

I 
I • 

Hinh 21. Di6m chufin M va di€m quy chi€u R cu.a may phay, khoan 

1.5.2 Bi~m chuin cua may R 

0€ giam sat va di€u chinh kip thoi quy d~o chuy€n d(>ng cu.a d1=mg cv, cfin thi€t ph~i 

b6 tri m(>t h? thbng do luong d€ xac dinh quang duong thvc t€ (t9a d(> thvc) so v&i t9a d(> 

l~p trinh. Tren cac may CNC nguoi ta d~t cac m6c d€ theo gioi cac t9a d9 thvc cua dvng 

C\l trong qua trinh djch chuy€n, vi tri cua dvng cv luon luon duqc so sanh v&i g6c do 

luong cu.a may M. Khi bftt dfiu dong m~ch di€u khi€n cu.a may thi tdt ca cac tf\lc phai duqc 
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ch~y v~ m(>t di6m chufui ma gia tri t9a d9 cu.a n6 so v&i di€m g6c M phai luon luon khong 

d6i va do cac nha ch6 t~o may quy dµih. Di6m d6 g9i la di6m chufrn cu.a may R (ky hi~u 

Machine reference point ?). 

z 

~-1-1i-...ii-------+-........ -t------..x 
M XMR 

Hinh 22. Di€m g6c va di6m chufui tren may phay CNC 

Vi tri cu.a di6m chufrn nay duqc tinh toan chinh xac tir tru6c b&i 1 ca ( cfr ch~n) lip 

tren ban tru(Jt va cac c6ng tic gi&i h~n hanh trinh. Do d◊ chinh xac vi tri cua cua cac may 

CNC la rfit cao (thuong v6i h~ th6ng do la h~ Metre thi gia tri cu.a n6 la 0,001mm va h~ 

Inch la 0,0001inch) nen khi dich chuy6n tr& v~ di6m chufui cua cac t11,1c thi ban dfiu n6 

ch~y nhanh cho d6n khi gfin d6n vi tri thi chuy€n sang ch6 d◊ ch~y ch;µn d€ dµih vi mQt 

each chinh xac. 

1.5.3 lli@m O ciia chi ti~t (W) 

Di6m W cua chi tiSt la g6c t9a d9 cu.a chi ti6t. Vi tri di€m W ph\l thu(>c vao sv Iva 

ch9n nguai l~p trinh. 

Di6m nay thuong niim & g6c trai cua chi ti St. N 6 c6 th6 niim a m~t phfulg phia tren 

chi ti6t ho~c niim trong m~t ph~ng cu.a ban kyp. Dfiu cu.a gia tri Z khi l~p trinh cfin duqc 

xac dµih tir vi tri nay. Di6m khong cua chi tiSt phai duqc tim ra khi kyp chi ti6t tren ban 

may nha m◊t dfiu do ch~y dSn ti6p c~. Nha v~y h~ di~u khi6n c6 th6 xac dinh quan h~ 

kich thu6c v6i di€m khong cua may 
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Hinh 23. E>i~m O cua chi ti€t 

1.5.4 Bi~m goc cu.a d1}ng C\l: 

D~ dam bao qua trinh gia cong chi ti€t v&i vi~c sir dvng nhi~u dao va m6i dao c6 hinh 

d,;mg va kich thu&c khac nhau duqc chinh xac, cfin phai c6 cac di~m g6c cua dvng c~. 

E>i~m g6c cua dvng cv la nhung di~m c6 dinh va n6 duqc xac dinh t9a de) chinh xac so v&i 

cac di6m M va R. 

a. l>i~m chuin cu.a dao: 

E>i6m chuful · cua dao la di6m ma tir d6 chung ta l~p chuong trinh chuy6n d<)ng trong 

qua trinh gia cong. H6i v&i dao ti~n, nguoi ta chQn di6m nhQn cua mui dao va d6i v&i dao 

phay ng6n, dao khoan thi nguoi ta ch9n di6m p a tam tren dinh dao, con v&i dao phay dfiu 

cfiu, nguoi ta ch9n di€m p la tam m~t cfiu. 

p 

Hinh 24. Di~m chufin P cua dao 

b. Bi~m goc cua dao ( Bi~m ga dao) 

Thong thu®g nguoi ta sir dvng 2 lo~i can dao (Tool holder), m<)t lo~i chuoi trl) va 

m9t lo~i chuoi con theo tieu chuful. 
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Hinh 25. Di6m g6c cua dao 

D6i v6i chuoi dao thi nguoi ta lfiy di6m d~t d1,mg cv E (. ). 

D6i v6i 16 ga dao thi nguoi ta lfiy di6m ga dvng cv N (. ). 

Khi chuoi dao Hlp vao 16 ga dao thi di6m N va E trimg 

Tren ca sa cua di6m chudn nay, nguai ta c6 th6 xac dinh cac kich thu6c d6 dua vao 

b9 nh6 lm;mg bu dao. Cac kich thu6c nay c6 th6 bao g6m chi€u dai cua dao ti~n theo 
? ' ' , 

phuong x va z (diem mili dao) hay chieu dai cua dao phay va ban kinh cua n6. Cac kich 

thu6c nay c6 th6 dugc xac dinh tu tru6c b~ng each do 6 tren cac thi6t bi do chuyen dung 

hay xac dinh ngay tren may r6i dua vao h~ di€u khi6n CNC d6 thgc hi~n vi~c bu dao. 

c. Diim thay dao: 

Trong qua trinh gia cong, c6 th6 ta phai dung d6n m9t s6 dao va s6 lugng dao la my 

thu9c vao yeu cfiu cua b€ m~t gia cong, vi th€ ta phai thgc hi~n vi~c thay dao. 

Tren cac may c6 ca cfiu thay dao tg d9ng thi yeu cfiu khi thay dao phai khong dugc 

d6 dao ch~m vao phoi ho~c may, vi th€ cfin phai c6 di6m thay dao. D6i v6i may phay ho~c 

cac trung tam gia cong thi thong thuang ban may phai ch~y v€ di6m chudn, con v6i may 

ti~n, thuang cac dao n~m tren dfiu Ravonve nen khong cfin thi6t phai ch~y d6n di6m chuAp 

m6i thvc hi~n thay dao ma c6 th~ d6n m9t vi tri nao d6 dam bao an toan cho qua trinh 

quay dfiu Ravonve la c6 th~ dugc nh~m mvc dich giam thai gian phv. 

C6 th6 n6i r~ng cac di6m chudn R, di6m zero M cua may, cua chi ti6t W va N cua dao 

la rfit quan tr9ng vi n6 lien quan d6n qua trinh gia cong cua m9t chi ti6t thgc ma trong khi 

thi6t · l~p chuong trinh gia cong nguai ta da t~m bo qua cac gia tri d6 d6 cho qua trinh l~p 

trinh dugc thgc hi~n don gian hon ( d6 la l~p trinh theo quy d~o cua duang vi€n cua chi ti6t 

gia cong). Vfin d€ bo qua nay se dugc dua vao I lugng di6u chinh trong khi ti6n hanh gia 

cong g9i la "dich di6m chudn" ho~c g9i la "zero offset" va dua them vao " lugng bu dao" 

g9i la (Tool calibration). Khi d6 vi tri cua lu5'i cit cua dao se dugc d6ng nhfit v6i cac t9a 

d9 duqc l~p trinh ma chung ta da ti6n hanh khi l~p chuong trinh gia cong 
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2. Ciu true chuong trinh phay CNC 

M9t chuong trinh gia cong di€u khi6n CNC chua dlJilg d.t nhi€u thong s6 cfin thi~t 

d6 thvc hi~n m9t hay nhi€u cong do~n gia cong xac dµili tren m9t may cong cl) CNC. 

Thong thuong chuong trinh gia cong g6m tir dfiu hi~u " B~t dfiu chuong trinh", 

sau d6 la trinh tv cac cau l~nh. Tuy thu9c vao noi san xufit h~ dI€u khi6n, cac dfiu hi~u 

chuong trinh c6 th~ bi~u thi b~ng cac con s6 va chu cai, nhu: P78, BEGIN PGM, % .. Tfit 

ca cac du li~u dung a tru&c ky hi~u % se khong dugc h? dl€u khi6n d~ y d~n 

Vung chuong trinh: 

....---- Tieu d~ 

Vung 
chudng 

trmh 

% TITLE; 

00001; 
I 

I 

(COMMENT}; 
I 

I 

M30; 

B~t d§.u chudng 
trmh 

Vungghichu 

3/o 

____ ..., 
Cu6ichtfdng 

.c: 
i::: 
'.5 00001 
C) 

trmh 

i::: g N00S G54 G90 S300 M03 =:J- Block 
.c: 
0 

g> N010 GOO X2.5 Y1.25 =:]-stock 
•O 
"O 
~- N015 G43 H01 2.1 =:]-stock 

::; 
.c: 
I-

• 
• 
• 
• 

Elia chi~ "71:. I Gia trj s6 
'F~ 

2.1 S6 ciia chU'ong trinh gia cong: 

Chuong trinh trong h? FANUC dugc d~t ten b~ng chit O + s6 thu tv chuong trinh. Nguoi 

ta phan lo~i cac s6 thu tg nhu sau: 

00001-07999: Vung do nguoi dung my ch9n 

08000 - 08999: Vung do nguoi dung c6 bao v~ 

09000- 09999-: Vung danh cho nha san xufit 

C6 th6 dung bfit cu s6 nao mi~n la n~m trong vung cho phep. N€u cful vi€t ghi chh 

cho d~ nh& thi d~ trong ngo~c don. 01001 (Progam A); 
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2.2 SD thfr tv cua Block: 

S6 thu tv block N duqc dung cho dS truy xufit dong l~nh, duqc qui djnh: 

- Ph~m vi s6 thu tv: NI- N9999 

- NSu khong dung s6 thu tµ block thi cung khong sao. 

- S6 thu tv block N khong ilic(lc ilfrng tricuc sD chicO'ng trinh 0 

- NSu khong co sD chuong trinh, h~ th6ng lfiy s6 thu tv block illlu tien de 

d~t ten chuong trinh. 

- C6 the b6 qua vi~c danh s6 m9t s6 dong l~nh. 

- Khi l~p trinh b~ng tay, de d€ phong viSt thiSu, phai chen them dong 

l~nh, s6 cua dong l~nh nen viSt each quang, thi dv 5, 10, 15, ... 

- Khong duqc dung s6 0 de chi s6 thu tv N va s6 chuong trinh O. 

2.3 Diiu ki~n d~ bo qua 1 block: 

De b6 qua m9t hay nhi€u block dung dfiu "/" d~t 6 dAu block. H~ th6ng se b6 qua 

block nay nSu tren panel di€u khien cua may CNC b~t ON cong tile OPSKIP. NSu de OFF, 

block v~n c6 hi~u kµc. 

Thi dv each viSt b6 qua block c6 di€u ki~n: 

ViSt dung: /N3 GOO XlO.O; 

ViSt sai: //N3 GOO XlO.O; 

Chu y la khi b6 qua m◊t block thi cung b6 luon cac l~nh modal n~m trong block, do 

v~y phai l~p trinh de l~nh nay n~m trong cac block tiSp theo 

2.4 K~t thuc chtrong trinh: 

Truong trinh CNC duqc kSt thuc b6i cac ma l~nh sau day: 

M02: KSt thuc chuong trinh chinh 

M30: KSt thuc va tr& v€ dAu chuong trinh chinh 

M99: KSt thuc chuong trinh con 

Tuy nhien nSu viSt /M02, /M30, /M99 va tren panel di€u khien b~t ON cong tile 

OPSKIP b6 qua block c6 di€u ki~n thi chuong trinh se khong kSt thuc 

Trong h~ di€u khien Heidenhain nguoi ta bieu thi b~g chu END PGM 
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Cdu true m9t cau l¢nh hay con g9i la m9t kh6i l¢nh (block) la m9t chu6i cac tu l¢nh 

ady du ad thitc hi¢n m9t thu t71,c di chuydn hoij,c m9t tac V'/1, hoc;zt a9ng cua may va GU<JC coi 

la don vt ca ban cua chuong trinh. 

1 block 

I NC)()()() GOO XC{J\() YOO().() M()() soo TO() ; 

~ 

' . '---r---' 1-r-·· ~ I I . 
' I 

Sequence Preparatory Dimension word M1see'l* Spindle Tool 
number function laneous function func~ 

function tion 

Endof 
bloo~ 

,. 'r ,, 
'" , ,, 

S6thri'tu' L~nh Tul?nhchl kfoh L~uh L~uh chi L~uh 
bloc~ chu.inbi thu'dc phv t6c d{> chl ~ 

dvng 
cv 

'" 
Trongd6: Ke't tlnic block 

0 S6 cua chuong trinh 

N S6 thu t\I dong chuong trinh 

G L~nh chuful bi 
X To~ d9 theo tnic X (C6 th€ dung chi thai gian dung) 

Y To~ d9 theo tnic Y 

Z To~ d9 theo tnic Z 

· A/B/C Tnic quay lAn luqt quanh cac tnic X/Y /Z 

R Ban kinh (Cung dung trong cac chu trinh l~p sful) 

I/J/K Vi tri tam cung trcm 

Q Dung trong cac chu trinh l~p sin 

I 

P Dung trong cac chu trinh l~p sin ( G9i chuong trinh con, c6 th€ chi thai gian 

dung) 

F LuQTig ch~y dao 

S T6c d9 tnic chinh 

T Dl)ng C\l cit tren mam dao 



M Cac l~nh pht;t 

D Offset ban kinh dao 

H Offset chiSu dai dao 

EOB K~t thuc dong l~nh 

/ Ma huy dong l~nh 

N98 T02 M6; 
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NIOO G90 G54 GO X95. Y60. S2000 M3 M8; 

N102 G02 XIOO. Y50.5 R12. FIOO.; 

2.5.2 Ph~m vi gia trj l~nh: 

Chlfcn:mg 

S6'ch'U'ong irlnh 

[rtCfll!tt!el'it X, Y, z:, 0, :t~tl900mm 
sys!iltn ISuB • V. W, A, 

Tih'~nh 
ld,:h 

fh:u'd'c .i------18, C, t.Ji, I--------.......... --------1. 
r:netll!ti'llM\t K, ft ;;l;9fil!9l:Ui!900rrtn'I 
systiwlS~C 

Litqng ' !fla.lllmll!INI F 
chifY J systein !S.•E'li 

daoiphu± ! fnefem1mt 
J sysliw lS~C 

1f 

Cl:nfc nimg phJ.! 

t•0100000!1lm/fflifl1 'CMH=400D 
hnchfmln 

1•~241000rom/ill!R '(1,01'~480,00 

O.Ol-000,¢0 
rnmtruv 

inchlmln 

o.OtWJt~~.'9~00 
iochlifev 

0-9999 

2.5.3 Don vi cu.a gia tri tQa d(>, khoang each: 

Trong block, cac gia tri t9a de), khoang each di theo sau X,Y,Z,R,Y,J,K n~u c6 

ddu"." se duqc hi€u don vi la mm (trong h~ m), n~u khong c6 ddu "." Se duqc hi€u la µm. 

Vi d\l: 

(=0.12mm) 

I 

GO X120 : ch~y dao nhanh theo phuong X m<)t do~ la 120µm 

GO Xl20.: ch~y dao nhanh theo phuong X m<)t do~n la 120mm 
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2.5.4 Huy 1 tir l~nh co cli~u ki~n: 

M(>t s6 h~ di€u khi6n c6 th6 cho phep huy tir l~nh c6 di€u ki~n ben trong mQt dong l~nh. 

Thi d\l: Nl0 M06 T03 /M08 

Dong l~nh c6 th€ dung khi gia cong thep hay gang. N€u gia cong gang, khong dung 

dung dich tron ngu(>i > B~t ON cong tic OPSKIP 

2.5.5 K~t thuc chll'ong trinh: 

Chuong trinh CNC duqc kSt thuc b&i cac ma l~nh sau day: 

M02: KSt thuc chuong trinh chinh 

M30: KSt thuc va tr& v€ ddu chuong trinh chinh 

M99: KSt thuc chuong trinh con 

Tuy nhien nSu viSt /M02, /M30, /M99 va tren panel di€u khi€n b~t ON cong tic 

OPSKIP b6 qua block c6 di€u ki~n thi chuong trinh se khong k€t thuc. 
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Cac ma l~nh G-code 

FANUC 0- Nb.om Mo ta chti'c na:ng 
MC 

GOO* E>inh vi dao nb.anb. 

001 Nc;,i. s.uy dl.l'ang tb.hg ch~m vdi. hn;lng in F 

002 01 Nc;,i s.uy cung tron tb.eo chi.tu li:i.m ddng b.d 

003 Nc;,i s.uy cung tron ngll'c;!c chi.tu kim ddng b.d 

004 Tb.~i. gian du'ng cuo'i b.inb. trlnb. 

009 Du'ng cb.inb. xac t4i goc 

Gl0* 00 Nb.~p du' li~u tu' cb.ll'dng trlnb. 

Gl 1 Huy nhip dii' li~u tu' cb.ll'dng trlnb. 

015 Huy cb.e' d9 n9i s.uy tb.eo t9a d9 c,tc 

G16 21 Che" d9 n9i s.uy tb.eo t9a d9 c,tc 

G17* Cb.9n mit pb.ing XY 

G18 16 Cb.9n mit pb.ing ZX 

G19 Cb.9n mit pb.ing Y2 

020 06 ~inch 

021 ~met 

022* 09 Kb.di dc;,ng cb.lic ning ki6m t ta kb.dang cb.4y di htu 

023 Tat cb.lic na:ng kh~m tra kb.dang ch:u di htu 

025* 08 Tat cb.ti'c na'.ng pb.at b.i~n dao d9ng to'c d9 ttl,IC cb.inb. 

026 Kb.di dc;,ng cb.ti'c ning pb.at b.i~n dao d9ng to'c d9 tt1,1c cb.inb. 

027 Kiim t ta trd vt dlim chufo R 

028 00 Trd vt dl~m cb.ufo R 
•~-. 

029 Di cb.uy6n tu' di6m cb.wfo R de"n m9t di6m dicb. 

G30 Trd vJ dlim chufn tb.u'2, 3, 4 

031 Cb.ti'c ning bd !JUa l~nb. cb.uy6n d9ng tb.hg nu'a cb.u'ng 

033 01 cat ten 

037 OFFSET dao ti/ d9ng theo Z 

040* Huy bu tril' dao tb.eo ban kinb. 

041 07 Bu tru' ban klnb. dao ben tral 
....,...,., .I. .I.LI} AU~} L.1.':° L":-'Q. "-I":-' 

073 00 Chu trlnb. kb.oan be pb.oi 

G74 Chu trlnb. ta rc3 tell tral 

076 Chu trlnh doa tlnb. 18 

CIB0* Huy de c b. u trln b. gia cong 18 
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081 Chu trmh khoan 

082 Chu trmh khet ba.ng diu 10 (cd du'ng cuo'i hanh trmh bit bm$c) 

083 Chu trmh khoan sau 

084 Chu trmh ta ro ren phai 

085 Chu trmh doa lo lui dao vdi F 

086 10 Chu trmh doa lo lui nhanh khong Quay 

087 Chu trmh doa m~t sau 10 

088 Chu trmh doa lui dao ba.ng tay 

089 Chu trmh doa cd du'ng d day lo 

090 L~p trmh tuy~t do'i 

091 L~p trmh tu'dng do'i 

092 00 Thie't l~p h~ tqa d9 phoi ho~c gidi h-1,n to'c d9 cit (vg/ph) 

094 run vi 1n dao tren phlit 

095 run vi 1n d ao tren vong 

096 02 To'c d9 cit m~t khong ddi (m/ph) 

097* Huy to'c d9 dt m~t khong dd'i, to'c di$ dt la vg/ph 

098 05 Lui dao de'n cao d9 xua't phat trong de chu trmh gia cong 10 . 

099* Lui dao de'n cao d9 an toan R trong cic chu trmh gia cong 10 

Ghi chrl: 

* = la da'u cbl nhuhg h$nh G ma may ph\Jc h6i sau khi thi;ib hil$n 11$nh M02, M30, nut 
EMERGENCY hay RESET tren may phay. 

Ne'u c6 hai l~nh khong tu'dng h<;fp nhau ma dijqc vie't trong cung mqt block th'i may CNC se thi,tc 
hi~n 11$nh cuoi cung, 

I 

LI 
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Oic mi Ienh M-oode ·• 
[ti, __________________________ _ 

MOO 

MOl 

M6 

M9 

M99 

3. Ch~ d{) cit khi phay CNC 

3.1 CHUC NANG CHON DAO: T 

Trong di€u khi~n FANUC, chuc nang ch9n dao T luon di kem v6i s6 dao va chuc 

nang ph\l M6 (thay dao ). Vi d\l: T02 M6 ho~c M6 T02 

3.2 CHUC NANG CHON TDC DO TR"[JC CHiNH· S(SPINDLE SPEED) 

V= nDn 
1000 Trong cong, n chinh la S 

Khi dung G21/G71 (h~ met),Cac thong s6 trong d6 la: 

- V : V~n t6c cit (m/phut). 

- D : Duong kinh dao phay (mm). 

- n: V~n t6c vong (vong/phut). 

Nhung y~u t6 anh hu6ng d~n t6c dQ cit: 

- V~t li~u lam dao phay. 

- Duong kinh dao phay. 

- V~t li~u gia cong. 

- Chi€u sau cit. 

- S6 luai cit cua dao phay. 

- Moi truong gia cong ( c6 tu6i dung djch hay khong, dung dich c6 lam l~nh 
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hay khong, dung dich duqc tu6i thong thuong hay d@,llg suong mu ... ). 

T6c av tr{lc chinh S luon ili kem theo chfrc nang ph1J M3 (quay cimg chi€u kim 

ilDng hD), M4 (quay ngu(fc chi€u kim ilOng hO) ho(i,c M5 (dirng tr{lc chinh) 

Vi d¥: SI 000 M3 

3.3 CHUC NANG CHON L[/(JNG TIEN DAO: F( FEED RATE) 

T<5c d9 chr;iy dao du<;1c l(ip trinh vai dja chi F. Nh& b9 c6ng tdc hi~u chinh lu<;mg 

chr;iy dao nen nhimg lu<;mg chr;iy dao da lq,p trinh c6 th€ thay d<5i lr;ii ma kh6ng cdn thoat ra 

khoi chuang trinh dang chr;iy. 

F=Fr.Z.n 

Trongd6: 

F : Luqng ti€n dao trenm9t phut (mm/phut). 

Fr : Luqng tiSn dao cho m9t luai dt (mm). 

z : S6 luai cit. 

n : V~n t6c vong (vong/phut). 

Nhfmg ySu t6 anh huong dSn luqng chi,iy dao: 

- V~t li~u lam dao. 

- B9 dao cua dao. 

- Goe nghieng chinh cua dao phay. 

- B9 cung vfmg cua may phay, tf\.lc dao phay, d6 ga. 

- B9 cung vfmg cua phoi. 

- ChS d9 gia cong. 

3.4 CffiJC NANG PH(J: M(MISCELLANEOUS FUNCTION - M CODE) 

Chuc nang ph\l M dung d6 ki6m tra va di~u khi6n cac chuc nang hoi,it d9ng cua 

may nhu cho tf\lc chinh quay thu~n, nghich; dung tf\lc chinh; tu6i dung dich tron ngu9i a 
ch€ d9 phun suong ho~c phun tia; t~t dung dich tron ngu9i; dung c6 di~u ki~n va khong 

di~u ki~n chuong trinh; k~p va thao chi ti€t... 

MOO: Dirng chtrong t-rinh (Program stop): 

Mayse ngirng ngay sau khi thgc hi~n xong cac cau l~nh a MOO. Mu6n hoi,it d9ng 

tr& li,ii c§.n. phai !n phim kh&i d9ng. Khi thgc hi~n xong cau l~nh MOO thi ca cac chuc nang 

dung tt1)c chinh M05 va tilt dung dich tron ngu9i M09 cfing hoi,it d9ng. 

MOl: Dirng chtrong trinh co ll}'a chQn (Optional program stop): 
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Cung tuong tµ nhu MOO nhung l?nh nay chi c6 hi?u l\rc khi phim ngimg Iva ch9n 

41 due& MP 6Qe£ieua1 sw~ 1 F I t IIH 1 &¥YI 77177· J .. I dz 

M02 : Kit thuc chrrO"ng trinh ( Program end) : 

May dung ngay sau khi thvc hi?n xong cau l?nh c6 chuc nang M02 va kSt thuc 

m9t chuong trinh gia cong. Mu6n gia cong tiSp tl,lc cftn phai thao tac l~i nhu tit ban dftu. 

M03: Tr\lc chinh quay thu~n chi~u kim d6ng h6 (Spindle on clockwise): 

V &i chuc nang nay may se thvc hi?n chuy€n d()ng quay theo chiSu kim d6ng h6 

nSu nhin vao tnJc chinh. Khi d6, cac d1,mg c1,1 ciit cftn phai duqc lilp d~t dung d€ tranh tinh 

tr~ng gay v& dao. 

M04: Tr\lc chinh quay ngU'Q'C chi~u kim d6ng h6 (Spindle on counterclockwise): 

1 11111u 11~ftea,fflff! !i5@tlfflfflt~ tt'f 1mn ~ttt!t! ~ ivI~mt~in1rtttetftftt~ffR ~ . • 11 

chinh la nguqc chiSu kim df>ng hf> khi nhin vao phia dftu tnJc chinh. Chuc nang nay 

thuong duqc sir d1,1ng tren may phay v&i cac dao phay va khoan trai. 

MOS: Dirng tr\lc chinh (Spindle stop): 

Khi khong thvc hi?n ciit g9t nhu thay dao b~ng tay ho~c cftn dung may d€ quan 

sat hay do ki€m, ta sir d1,1ng chuc nang nay d€ dung tnJc chinh nh~m thvc hi?n cac thao tac 

ck thiSt. Khi g9i dSn chuc nang nay, tit ca cac chuc nang khac nhu tu&i dung dich tron 

ngu9i, chuy€n d9ng n()i suy an dao F va cac chuy€n d<)ng ch~y dao nhanh... dSu dung 

theo. 

M06: Thay d\lng C\l tv dqng( Tool change): 

Chuc nang nay duqc d~t vao trong chuong trinh & tren cac may c6 b9 ph~n thay 

dao tµ d(mg nhu dftu Ra von ve cua may ti?n, tren cac may phay c6 6 chua dao ho~c tren 

cac trung tam gia cong. Khi chuc nang nay duqc g9i, may se tµ d<)ng lui tr& vS di€m chuful 

ho~c m9t vi tri nao d6 ma c6 th€ dam bao an toan cho qua trinh thay dao khong bi va ch~m 

vao phoi hay vao may, df>ng thoi tfit ca cac chuy€n d9ng cua tnJC chinh va chuy€n d9ng 

ch~y dao, cac chuc nang boi tron dung dich tron ngu9i dSu dung khi may thvc hi?n vi?c 

thay dao. 

MO7, MOS: Ma dung djch boi trO'Il lam ngu(>i « chi dq phun srrO'Ilg hotc phun tia 

( Coolant on): 

. ss>i d~n chuc nang nay, d9ng ca bmn dung dich tron ngu§i se ho~t 42Pff::Sh:=;: 
tu&i dung dich vao vung gia cong. Tuy theo chuc nang M08 hay M07 duqc gQi trong 

chuong trinh ma bam dung dich tron ngu<)i se ho~t d<)ng & chS d9 tu&i c1,1c b9 du&i d~ng 
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phun tia vao vung gia cong nhu khi khoan, khoet, doa ho~c ti~n hay d~ng phun trong di~n 

r(mg nhu khi phay. 

M09: Tit dung djch boi tron (Coolant off): 

Chuc nang nay khi duqc g9i se tilt d<)ng ca bom dung dich lam ngu<)i. Trong 

truang hqp chuc nang MOS duqc g9i thi chinh chuc nang nay cfing ho~t d<)ng rue la. tilt 

d<)ng ca bom. 

MlO : K~p phoi ( Clamps on): 

Mll: Thao chi ti~t ( Clamps off): 

Chuc nang MIO va Ml I thong thuong duqc bf> tri a cac trung tam gia cong ho~c cac may 

cong nghi~p hi~n d~i v&i kich thu&c chi tiSt gia cong l&n ho~c tren cac day chuySn cong 

ngh~ c6 su d1,mg robot cdp phoi va thao chi tiSt tµ d<)ng. 

M30: K~t thtic chrrO'ng trinh va quay trO' ltli tir diu (Program end, reset to start): 

Chuc nang nay vS ca ban nhu chuc nang MO2, tuy nhien diSu khac bi~t a day la 

chuc nang nay khi duqc g9i se th\fc hi~n vi~c l~p l~i S\f ho~t d9ng cua chuang trinh gia 

cong chi tiSt vira m&i kSt thuc ngay tru&c d6 ma khong cfin c6 S\f can thi~p cua con nguo'i. 

Cung tuang tµ nhu chuc nang chudn bi G code, chuc nang M code cfing tuy thu<)c 

vao cac nha san xudt may CNC quy dinh nh~m m\lc dich m& r<)ng them kha nang su dl,lng 

va v~ hanh may. Vi v~y theo tung lo~i may va tung h~ diSu khi~n ma c6 them cac chuc 

nang M code khac nhau. Thong thuong chuc nag G code va M code c6 gia tri tu GOO- G99 

vaMOO-M99. 

3.5 M()T SO CHUC NANG TREN B() DIED KHIEN FANUC: 
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AddreHlnumeric keys 

{'""",,..,,,._,,_,, __ ~~=· ._,,,,,,,,,,,,,,,,,,._~_,,,,,,.,.,,,.,,_, _____ _ 

N 
FunctIOri keys 

\ 

•✓ Shift key 

- Cancel (CAN) key 

- !!'llPutkey 

Edit keys 

_... . . . t r:l ..,,_--11- Help key 

• i [!] b ~'.i ~-✓----- - Reset key 

117 ~~ r Cursor keys 
Page change keys 



Number N;;ime 

1 RESET key 

2 HELPk.ey 
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Explanation 

Press .tt,is key to display how.to operatethemachinetoo[,, soohasMDI keyope.ratioo, 
orihe details of an alarm which oocum:d: in 1he CNO (Help function) •. 

The soft keys have various funCli'ons, according to ftle Appticafions. The, sal'i: key 
functions are displayed! aUhe bottom of the s,cre,n. 

Address and n1.1mer'ic fl;eys Pres these keys to. in.put alphabetic" numelic. and o!her characters. 

SHIFT key 

INPUT key 

7 

Program edit'keys 

[!] 

Fil.mclio!ll keys 

Cursor move keys 

Some keys haw two characle>rs on, their ke>yiop. Pressing the <SH,FT> Ikey 
swiu:hes the characi:e<l'.5. Special cl'!aracler i\ is displayed on the screen, when a 
character indicated at lhe bottoim :right comer. on the keytop can be entered. 

When an addl'eSs or a numerical ke,y is pressed, me data, is inp11Uo lhe buffe.r, and 
tt is dispdayed on the screen. To ce>py !he data in tile key input buffer lo the offsetr.eg
ister, etc., press the <lliiPUT> key, This key fs equi~ntto,the (ThiPIJi] key of the 
soft keys. and eifher i:;an Ile pressed: m produce !the same result 

Press: this key l:o delete the 1:ast character ,or symbol irnpul: fu :the key inp1:1t blilffer. 
WJ:;en the key input buffer displays 

>N001X100Z r7l 
and: ihe oam:t~~ key is pressed, Zis canceled and 
>N001X100_ 
is d1sp!ayed. 

Pre:ss these keys when a:liting the program. 

!:!JI : Alteraoon 

: Insertion 

: Deletion, 

:Press theses keys to switch display :screens for each rum::tfon. 
See se.::. lll-23 for details of the funcllon keys. 

There are four different CUl'SOr mo-keys. 

B 
8 

: This key is used to move the cu=r tofuec !igiht ,or in the forward 
direction. The cur.sor is roo-ved in short units in the faiwaro direclion. 

: This key is used 10< move ihe cursc,r to ihe !'eftaar in me mverse 
dlreooon. Toe oorsor is moved in short units in the reverse c!iracilon. 

r.;7 : This key is used io move 1l!le cmsor i11 a oow11ward or fmw.1m:I 
l!J directiorn. The cul!'Sor is moved in large units in the folwaro d'ireclfum. 

[!J : This key is used to move lhe cursor in an upwaro cr rellel'Se df;eclion. 
The oorso:r is moved in large units m the reverse direction. 

TlliO, kinds of page change keys are di;,:scribe!I belows 

f":l.. : This key is used to acha111geoverthe pa!,£< on lfue screen in lhe forward 
W mreciforJ. 

m ; Th. is key is JJSed in 1:ihangl!!O\\'elilne page 011 the screen in ti;e, reverse 
~ d:Jrection. 
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.Press this key to display the position screen. 

Press this key to display the program screen. 

Pre,;s this key to display the offset/setting screen. 

Prem this key to display the system screen. 

Presstbid::eyto displaytlrecustom screen (conversational macro 
screen} and graphics screen. 

4. Cac 1enh cilt gQt va chu trinh 

4.1 LJ_p TRiNH THEO TQA B(J TUY$T BO/ (G90) 

L~p chuong trinh gia cong trong h~ t9a d9 tuy~t d6i la tham chiSu t9a d9 cua tit ca 

cac diSm nfun tren biSn d~ng chi tiSt dSn g6c t9a d9 c6 dinh - Trong truong hqp nay, diSm 

g6c h~ t9a d9 chinh la diSm gbc chuong trinh P. Trong chuong trinh gia cong tren may 

CNC n6 duqc xac dinh bang l~nh dia chi G90, 

* Vi d\l: 

L~p trinh gia cong cac 16 cua chi tiSt sau theo h~ t9a d9 tuy~t d6i: 

y 

~·l"h ~-•-·-•-~ .... 
i 

Giai: 
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Thi6t l~p t9a de) cac di€m trong h~ tQa de) ruy~t dfii 

L~p chuong trinh gia cong 

% 

Nl 090 021 049 097 094 

N2M06T01 

N3 GOO XOYO ZS 

N4 M03 S1000 

NSX40Y40 

N6 GOl Z-15 FlOO M8 

N7 GOO X15 YSS ZS 

N8 GOl Z-lS 

N9 GOO XlS YlS ZS 

NlO GOl Z-lS 

Nll GOO Xl05 YlS ZS 

N12 GOl Z-15 

N13 GOO X7S Y40 Z5 

G90 

Diim X 

l 40 40 

2 15 55 
.,.,. 
.,)' 15 15 

4 105 15 

5 15 40 

6 105 55 

(H~ t9a de) tuy~t dfii; Don vi do mm; Huy b6 bu 

dao; Quy dinh t6c de) dt la vg/ph, luQ'Ilg ti6n dao la 

mm/ph) 

(Thay dao tv d(>ng, s6 hi~u dao TOl la miii khoail) 

(Ch~y dao nhanh d6n t9a d9 XO, YO va ZS) 

(TTI)c chinh quay theo chi6u kim d6ng h6, t6c d9 

quay la lOOOv/ph) 

( Ch~y dao nhanh d6n di€m P 1) 

( Gia cong 16 1 v&i chi6u sau 16 gia cong la 15 

mm, luQ'Ilg ti6n dao 1 OOmm/ph, t6i dung dich bing 

phun tia) 

(Rut dao nhanh len khoi 16 va ch~y dao nhanh 

d~ndi€mP2) 

(Gia cong 16 2 v6'i chi6u sau lSmm, cac thong s6 

cit g9t nhu khi gia cong 16 1) 

( Ch~y dao nhanh dSn di~m P3) 

(Gia cong 16 3 v6i chi6u sau lSmm) 

(Ch~y dao nhanh d6n di~m P4) 

(Gia cong 16 4 vm chi6u sau lSmm) 

(Ch~y dao nhanh d€n di~m PS) 



N14 GOl Z-15 

N15 GOO X105 Y55 Z5 

N16 GOl Z-15 

N17 GOO XO Y-50 ZlOO 

Z 100) 
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(Gia cong 16 5 v6i chi€u sau 15mm) 

(Chc;ty dao nhanh dSn di8m P6) 

(Gia cong 16 6 v6i chi6u sau 15mm) 

(Chc;ty dao nhanh v€ di8m c6 t9a d9 Xo, Y-50 va 

NI 8 M05 M28 (Dung tn.ic chinh va tiJ d(lng tr6 v6 di6m chuful) • 

N20 M02 (K€t thuc chuong trlnh) 

4.2 LJP TRiNH THEO TQA B<) Tlf(JNG DOI (G91) 

Theo phuong phap do t9a d◊ Tuong d6i, vi tri hi~n tc;ti cua dao dugc coi nhu di~m 

chuful cho chuy~n d(lng kS tiSp. V6i ki~u l~p trinh nay, t9a d◊ cua cac di6m l~p tlnh ti€p 

theo se dugc xac dinh bfulg each lfiy s6 t9a d9 6 ngay di~m sat tru6c ~6 nghia la ta phai 

dich chuy~n di~m g6c P cua h~ t9a d9 sau m6i lfin xac dinh t9a d◊ cua di~m l~p trinh ti~p 

theo. Trong chuong trinh gia cong tren may CNC, no dugc xac dinh bfulg l~nh dia chi G9 l 

* Vi dq.: 

L~p trinh gia cong cac 16 cua chi ti~t sau theo h~ t9a d(l tuong d6i: 

Giai: 

ThiSt l~p t9a d(l cac di~m trong h~ t9a d(l tuong d6i 
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G91 

X y 

40 

2 1 

3 0 -4.0 

90 0 

L~p chuong trinh gia cong 

% 

Nl G91 G21 G49 G97 G94 (H~ t9a d9 tuy~t d6i; Bon vi do mm; Huy bo bu dao; 

Quy dinh t6c d9 cit la vg/ph, luqng ti6n dao la mm/ph) 

N2MO6TO1 

N3 GOO XOYO Z5 

N4 MO3 S1OOO 

N5 X4OY4O 

N6 GOl Z-15 FlOO MS 

N7 GOO X15 Y55 Z5 

(Thay dao tlJ dc)ng, s6 hi~u dao TOl la mfii khoan) 

(Chi;ty dao nhanh d6n t9a d◊ XO, YO va Z5) 

(T11,1c chinh quay theo chi6u kim d6ng hf>, t6c d9 quay 

la lOOOv/ph) 

( Chi;ty dao nhanh d6n di~m P 1) 

(Gia cong 16 1 v&i chi6u sau 16 gia cong la 15 mm, 

luqng ti6n dao 1 OOmm/ph, t&i dung dich bing phun tia ) 

(Rut dao nhanh len khoi 16 va chi;ty dao nhanh d6n 

di€mP2) 

NS GOl Z-15 (Gia cong 16 2 v&i chi6u sau 15mm, cac thong s6 c&t g9t 

nhu khi gia cong 16 1) 

N9 GOO XO Y-4O Z5 (Chi;ty dao nhanh d6n di~m P3) 

NlO GOl Z-15 (Gia cong 16 3 v&i chi6u sau 15mm) 

Nl 1 GOO X9OYO Z5 (Chi;ty dao nhanh d6n di~m P4) 

N12 GOl Z-15 (Gia cong 16 4 v&i chi€u sau 15mm) 

N13 GOO X-3O Y25 Z5 (Chi;ty dao nhanh d6n di€m P5) 

N14 GOl Z-15 (Gia cong 16 5 v&i chi6u sau 15mm) 

N15 GOO X3O Yl5 Z5 (Chi;ty dao nhanh d~n di€m P6) 

N16 GOl Z-15 (Gia cong 16 6 v&i chi€u sau 15mm) 



44 

NI 7 GOO X-105 Y-105 ZIOO (Ch~y dao nhanh v6 di€m c6 t9a d9 Xo, Y-50 va Z 

100) 

N18M05M28 

N20M02 

4.3 cAu TRUC .MA L$NH G: 

(Dung tnic chinh va tl;r d9ng tr& v6 di€m chuful) 

(KSt thuc chuong trinh) 

4.3.lL~nh ch~y dao nhanh (khong cit gQt): GOO 

Dung d€ cho d1,mg C\l di chuy€n nhanh dSn t9a d◊ cho tru6c v6i t6c d9 l6n nhAt cua 

may cho phep. 

Quy tic viet l~nh: G90 GOO X _ Y _ Z _ ; 

D1,rng C\l thuong khong di chuy€n thing t6i vi tri mong mu6n, ma di theo m9t g6c 45° 

tru6c, sau d6 se di theo tn.ic nao c6 khoang each dai hon. 

Vj tri dau 

Vi tricuoi 0!nh vj khong thing 

4.3.2L~nh n()i suy dtr011g thing ( cit gQt theo dtr011g thing): GOl 

Dung d€ dich chuy€n dl)ng C\l theo duong thing. 

Nguyen tic viSt l~nh nhu sau: G90 GO 1 X _ Y _ Z _ F _; 

Trong d6 F la lm;mg an dao, c6 don vi la mm/ph hay inch/ph. 

GO 1 la m9t l~nh modal. 

GO 1 tbn t~i cho dSn khi xufit hi~n GOO, G02, G03 

Vi di}: 



** G90 mode ** 
N10G90 G54 
N15 S1000M03; 
N16 GOO X20.0 Y20.0 
N20 GOl Y50.0 FlOO; 
N30X50.0; 
N40Y20.0; 
N50X20.0; 
N60 GOO XO YO MOS; 
N70M30; 

[O ➔ 1] 
[1➔ 2] 

[2➔ 3] 

[3➔ 4] 

[4➔ 1] 
[1➔ 0] 
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SO G. :,□001 3 OJ! 

20 l 4 

~ G-01 

X 

20 so 
0 

4.3.3L~nh n9i suy cung tron cung chi~u Kl>H (G02) va ng11'Q'C chi~u Kl>H (G03) 

Quy tic vie't l~n h: 

Y nghia cua G02, G03 cho tren hlnh 6-23. 

Cung tron trong m:}.t phiing XY 

{ G02} G17 Goa . Xp:_. Yp.,,,, 

Cung tron trong m~t ph:lng ZX 

G18 { GO! }. X · Z p_ p_ 
G03 

Cung tron trong m~t ph:lng YZ 

G19 ·{ G.· .·•.
02 

}: . Yp~Zp_ 
G03 : 

Yp 

G03 

0 
G~ 

--i-----Xp 
G17 

Xp 

G03 

G~ 
-+-----.Zp 

G18 

Zp 

I, J, K la t<;>a d(> tuong d6i cu.a tam cung trc'm so voi vj tri ban dfiu cu.a cung trc'm theo 

phuong X, Yva Z 



46 

Biem CUOi (X, 

YL/ 
X I Diem 
/ dau 

/ 

Tamcung Tamcung Tamcung 

NJu khong biSt I, J, K nhung biSt ban kinh R cua cung trcm, b~n c6 dung Rd€ n<)i suy 

cung trcm. Cach viSt don gian la: 

G17 G02 (G03) X_ Y_R_F_ 

Theo each l~p trinh theo ban kinh R, c6 hui truong hgp xay ra: 

· NSu g6c tam cung trcm nh6 hon ho~c b~ng 180° R c6 gia tri duong, 

. NSu g6c tam cung trcm 16n hon 180°, R c6 gia t1 i am, 

· NSu cung tron gfrn b~ng 180°,nen dung I, K, vi nSu dung R vi~c tinh t6an tam cung c6 th€ 

khong chinh xac. • 

NSu khi l~p trinh, trong dong l~nh c6 ca I, J, K va R thi h~ th6ng uu tien ch9n R. 

D6i v&i cung 1 (<180°): 

G91 G02 X60.0 Y20.0 R50.0 F300.0; 

D6i v&i cung 2 (> 180°): 

G91 G02 X60.0 Y20:0 R-50.0 F300.0 ; 

NSu cung tron c6 g6c la 360° thi khong duqc l~p trinh v&i ban kinh R ma phai l~p 

trinh v&i I, J, K, don gian la vi c6 vo s6 duong tron ban kinh R di qua m<)t di€m 



Vf d!i: l(ip trinh vai GO, G 1, G 2, G 3 

00001; 
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Nl0 G90 G54 G17 GOO X-60.0 Y-40.0 S1000 M03· -----.. 

N20 G0l YO Fl00; 

N30 G02 XO Y60.0 160.0 ; (R60.0) 

N40 G0l X40.0 YO; 

N50 G02 XO Y-40.0 I-40.0; (R40.0) 

N60 G0l X-60.0 (Y-40.0); 

N70 GOO XO YO; 

M30 

4.3..4 Lf nh dirng co tboi. gian: G04 

Nguyen cic vi~t l?nh: 

-6 

N2 

N6 

G04 P_; ho~c G04 X_; 

y 

40 

X _ thcri gian dung tinh b~ng giay. Cho phep biSu di~n X c6 dfiu chfim th~p phan. 

P _ thoi gian dung tinh b~ng phfui ngan giay. Khong cho phep biSu di~n P c6 dfiu 

chfim th~p phan. 

Thi d\1: 

G04 P2500 ; Dung 2,5 giay 

G04 X2.50 ; Dung 2,5 giay 
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4.3.5 L~p trinh v6i t9a dQ C\fC G15, G16: 

Nguyen tic vi€t l~nh nhu sau: 

G16X Y 

Trong d6 X la khoang each di6m cu6i so v6i di6m ddu, Y la g6c xoay tinh bing d(l. 

G17 G90 (G91) G16: Kh&i d(mg h~ t9a d9 cgc (G16) trong m~t phfulg XY 

G90 (G91) X_ Y_: tam ban kinh (X_) la g6c t9a d9 hi~n hanh (n€u dung G90) 

ho~c la di6m hi~n t~i (n€u dung G91) 

Y_: G6c xoay (Y_) cua ban kinh (X_) tinh theo each tuy~t d6i (G90) hay tuong 

d6i (G91) 

G 15 Huy h9a d9 C\fC . 

Vi tri t&i 

Radius-i----i 

Vi tri bi~n t~i 

Goe duqc li;ip trinh Uly~t 
dBi 

Vi tri t6i 

Radius 

Goe OlTQ'C l~p trinh tt:ro:ng dBi 

Vi d11,: c<in khoan 3 l6 each ttJu nhau 12rf tren ban kinh 100 mm 

y 

2 

3 

Nl G17 G90 G16; 
N2 G81 Xl00.0 Y30.0 Z-20.0 R5.0 F200.0 ; 
N3Yl50.0; 
N4 Y270.0; 
N5 G15 G80; 

1 

·30'' ...,.._,___,__-+--• X 

, 100mm 

Hoq,c: 
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Nl G17 G90 G16; 
N2 G81 XlO0.0 Y30.0 Z-20.0 R5.0 F200.0; 
N3 G91 Yl20.0; 
N4 Y120.0; 
N5 G15 G80; 

4.3.6 L~nh dll'a dao v~ di~ni O ciia may R (Reference) G28: 

M6i may CNC d6u co diem chufrn O cu.a may, diem nay ph1,1 thu(k vao hang san 

xufit may quy dinh. Thong thuong sau khi kh&i d()ng may b~.t bu()c phai dua cac trµc v6 

diem O nay de may nh~n duqc, sau do m6'i co the ti6n hanh cac cong vi~c ti6p theo. 

Quy tic vi6t l~nh nhu sau: 

G91 G28 ZO; 

XOYO; 

Ta ding co the vi6t G91 G28 XO YO ZO; nhung de an toan, thuong ta phai dua trµc 

Z v6 0 tru6'c sau do m6'i d6n trµc X, Y 

4.3. 7 L~nh dU'a dao v~ di~m thay dao G3O: 

Tru6'c cau l~nh thay dao (vi d1,1 T2M6) d6i v6i cac may tir dai OM tr& v6 tru6'c thi 

phai dua dao v~ diem thay dao. 

Quy tic vi€t l~nh nhu sau: 

G91 G3O ZO; 
z 

4.3.8 L~nh gia cong Ren G33: 

Quy tic vi€t l~nh nhu sau: 

G33 Z_F_; 

Vi d\l: cit ren v&i d9an dai Z = 30,0 mm, bu&c ren 1,5 mm 

G91 G95 G33 Z-30.0 F 1.5 ; 

4.3.9 L~nh bu ban kinh dao G41, G42: 

Khi khong mu6n l~p trinh bien d~,mg theo duong tam cu.a dao, ta chi cdn dua l~nh 

bu ban kfnh dao vao cau l~nh. 

Quy tic viet l~nh nhu sau: 

G41 D _ : khi dao ch~y ben trai bien d~ng 

G42 D _ : khi dao ch~y ben phai bien d~g 
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Trong il6 D _ la ilia chi bit, gia tri cua D ilur1c nhqp vao b<5 nha cua may. 

Vi dIJ: gia cong bien dqng duai iliiy vai dao phay ng6n ¢10, trong ilia chi bit DOI cua may 

ta nhqp gia trt DO 1 = 5., sau il6 lqp trinh nhu sau: 

NO G92 XO YO ZO 

NS G9O GI7 SIOOO Tl.I 

MO3 

NIO G4I DOI GOI X4O. Y3O. FIOO 

NI5 Y7O 

+Y 

Nl::O 
/~---►----~ R=5 

70 ---·--/- ) 
~ I 

', I NZ::l 
NJ:::l ' I I 

I 30 ___ ---)--..1---------1 ) 

_.,,¥ ,J- ------- --+--_/ 
~/ .,,.,..,,.,.,..,, I N:30 I 

N2O X9O 6 .,,. .... N3::l I I 
NO, N5----~r_-,..,,-___ ~------+-=------

40 90 + X N25 Y3O 

N3O X4O 

N35 G4O GOO XO YO M3O 

L?nh G41, G42 hi huy khi g(i,p G40 

4.3.10 Ljnh cai il(i,t h? th8ng g8c t9a tip cua phoi G92, G54-!-G59: 

Khi l~p trinh, ta luon phai ch9n I di€m nao d6 d€ lam chufin, di€m nay gQi la chufin 

chi ti~t (W)d~ tir di€m nay ta m&i c6 th€ vi€t t9a d9 cho ca di€m theo bien d:;mg. 

Tnr&c khi gia cong, ta luon phai khai bao cho may bi~t duqc di~m chufin chi ti€t 

(W) each di€m chufin cua may (R) m<)t khoang la bao nhieu. D€ lam dieu nay, ta dung 

l~nh cai d~t h~ th6ng g6c t9a d<) cua phoi G92, G54-!-G59. 

Quy tic vi~t l~nh nhu sau: 

G90 G92 X_Y_Z_; 

trong d6 gia tri X, Y,Z la khoang each cua dao hi~n dang dung so v&i di€m W. dong 

l~nh nay bit bu9c phai dung tnr&c cau l~nh dao di chuy€n. 
y Y' 

160 100 

60 
R ,,,__ ______ X' 

100 

w 100 200 X 
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D6i v6'i cac l~nh G54-,G55,G56,G57,G58,G59 ta phai tim duqc khoang each cua di€m W 

so v6'i di€m R, sau do ta nh~p gia tri khoang each nay vao b9 nh6' cua may thong qua cac 

l~nh G54+G59. Khi do, trong chuong trinh ta phai dua cau l~nh G54+G59 nay vao. 

Vi d11,: aidm W each aidm R m9t aoqn la X=J00; Y=60; Z=50. Ta idy t9a t/9 nay 

nhqp vao G54 trong may. Khi t/6 chuang trznh cua chung ta phiii la 

GO G90 G54 X Y Z ; 

4.3.11 Cac l~nb gia cong tbeo chu trinh: 

GSO Huy bo cac l~nh chu trinh khoan 16 
G81 L~nh chu trinh kboan 16 

Cfiu true cau l~nh G81 G98 (G99) X""""Y_z_R_F_K_ 

Trong do: 

X_, Y_: t9a d9 tam 16 khoan 

Z: t9a d9 chi6u sau 16 khoan 

R : t9a d9 dung dao an toan 

F: bu6'c ti~n dao khi khoan 

K: s6 lful khoan l~i 

G81 {G98) 

VA lnilial level }e_ ___ ~ 
I 
I 

G82 Chu trinh kboan 16 co tboi gian dirng 

G81 {G99) 

PointR 

C~u true cau l~nh:G82 G98 (G99) X_Y_Z_R_P_F_K_ 
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Trong d6 P la thai gian dung & day 16 (µs ho~c s) 

G83 Chu trinh khoan 16 sau (Deep hole drilling canned cycle definition) 

C!u true cau l~nh: G83 G98 (G99) X_Y_Z_R_Q_F_K_ 

Trong d6 Q la chieu sau cua m6i Ian cit 

G83 {G98) G83 (G99) 

~-~ Initial level ~ • 0- - +--9 

Point R 

q 

qi q 
""'"-~" 

-t :-t 
I 

91 • q 
: Po1ntZ ! PointZ 

G84 Chu trinh Taro ren 

C!u true cau l~nh: G84 G98 (G99) X_Y_Z_R_P_F_K_ 

Trong d6 Fla bu6c ren 

P la thai gian dung & day 16 (µs ho~c s) . 

G84 (G98) G84 (G99) 

i lnllial leve: 

---~ i. 
l I Spindle CW 

✓ 
p 

'----~ I 
I 

Point R ): 

Spindle CW 

/P 

Spind!eCCW SpindleCCW 

G85 chu trinh doa 16 
Ciu true cau l~nh G85 G98 (G99) X_Y_Z_R_F_K_ 



G85(G98} 

\--J Initial level 

~---~ ~ 
I I 
I I 
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G85{G99) 

Point R level 

5. BU BAN KiNH DAO Tl/ FJ(JNG BEN TRAl CONTOUR (G41) (LEFT- HAND 

TOOL RADIUS COMPENSATION) 

Khi g9i d€n chuc nang nay, h? thbng di€u khi&n s6 se thµc hi?n vi?c bu ban kinh 

dao khi dao c~t & phia trai cua b€ m~t gia cong. Khi d6 nguoi l~p chuong trinh chi l~p theo 

kich thu6'c thvc tren ban ve, con quy d~o chuy&n d(mg thµc cua tam dao dugc h? thbng 

CNC tinh toan va di€u khi€nqua trinh dich chuy€n cua d\lllg c1,1. 

D~c bi?t la t~i cac di&m c~t nhau ho~c ti€p xuc v6'i nhau giua cac duong thfulg v6'i 

duong th~ng, duong th~ng v6'i duong cong va giua cac duong cong v6'i nhau thi h? thbng 

di€u khi&n s6 se tv tinh toan xac dinh quy d~o dich chuyen cua n6 m◊t each tbi uu. 

Chuc nang nay se c6 tac dvng cho cac cau l?nh ti€p sau n€u nhu chua c6 m◊t c~uc 

nang 040 ho~c 042 huy b6 n6. 

Chu y la tru6'c khi g9i chuc nang nay, c~ phai g9i chuc nang 040 de huy b6 cac 

chuc nang khac ma c6 the dang ti€p tl,lc tac d1,1ng nh&m tranh cac sai s6t dang ti€c c6 the 

xAy ra. Chuc nang nay cung v6'i chuc nang 042 thuong chi g9i d€n khi thvc hi?n qua trinh 
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gia cong, con khi dinh vi nhanh d1,mg cl) ho~c khi dao lui khoi b6 m~t gia cong thi thuong 

phai sir dl)ng chuc nang 040. 

6. BU BAN KiNH DAO Tl/ B()NG BEN PHAI CONTOUR (G42) (RIGHT- HAND 

TOOL RADIUS COMPENSATION). 

Chuc nang nay se thong bao cho h~ di6u khi~n s6 xac dinh quy d~o dich chuy~n 

cua tam dao khi dao citt phia hen phai cua chi ti€t. Cac tinh chdt cfing tuong tl)' nhu chuc 

nang 041. 

7. BO BU BAN KiNH DAO (G40) (CANCELLING TOOL RADIUS 

COMPENSATION) 

Gl-1 

Tuy thu(k vao may ti~n ho~c phay ma vi~c huy bo luQTig bu ban kinh dao la theo ban 

kinh mfii dao ho~c 1/2 duong kinh dao phay ng6n. Trong th1,rc t€ cua qua trinh gia cong, 

dao se bi mai mon dful va se lam cho kich thu&c cua dao thay d6i va k€t qua se lam giam 

d◊ chinh xac gia cong. M~t khac, mfii dt cua dao ti~n khong phai la nh9n nhu ta quan 
/ 
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ni~m ma n6 c6 m9t ban kinh r ma chinh n6 se gay ra sai s6 khi gia cong. Vi v~y cdn thi€t 
I 

phai c6 luqng bu ban kinh dao d€ dam bao d9 chinh xac gia cong theo yeu cdu. Khi ta 

phay cac ranh bfulg dao phay ng6n hoi}.c khi ta su d1.,mg phuong phap l~p chuong trinh theo 

quy di;to khoang each tuong duong thi khi d6 c6 th€ ta khong su d1,mg chuong trinh bu ban 

kinh vi khi d6 chinh quy di,io chuy€n d9ng cua lu5'i cit chinh la bien di,ing b6 m~.t gia cong. 

8. Ciu true cbrrong trinh NC vi~t cho trung tam gia cong: 

Chuong trinh NC (Numerical Control) la toan b9 cac cau l~nh cdn thi€t d€ gia cong 

hoan chinh m9t chi ti€t tren trung tam gia cong. cAu true cua m9t chuong trinh NC dad

ugc tieu chufin hoa theo tieu chufin qu6c t€ (ISO CODE). 

a. Ten chrrong trinh: 

Ten chuong trinh dugc bit ddu bing chfr cai "O", ti€p sau d6 la 4 con s6 tir 1 d€µ 

9999. Khi l~p chuong trinh m&i cac con s6 di kem theo chfr cai · 0 khong duqc trung v&i 

cac con s6 cua chuong rinh da dugc l~p tru&c d6. 

Vi d\1: 01; 012; 01234 

Kem theo ten chuong trinh con c6 cac chu thich, chu thich nay nhi6u nhAt la 16 ky 

tµ. 

Vi d\1: 00001 (Bai tap 1 ); 

b. S6 thw t11: 

Trong chuong trinh chinh c6 nhi6u phfin chuong trinh, m6i phfin chuong trinh chua 

nhfrng thong tin gia cong cho m9t dao. Phdn chuong.trinh bao gia cling bit ddu tir s6 thu 

tµ N va k~t thuc bing M0l (l~nh ti,im dung chuong trinh). 

s6 thu tµ duqc bit ddu bing chfr cai N, ti€p sau la 5 con s6 tir 1 d€n 99999. 

Vi d\1: Nl; Nl2; N123; N12345 

Kem theo s6·thu tµ c6 th~ c6 cac chu thich, chu thich nay nhieu nhdt la 16 ky tg. 

Vi d\1: Nl00 (Phay); 

c. Tir l~nh: 

La don vi nho nhAt trong chuong trinh NC. Tir l~nh bao g6m hai phdn: dia chi va 

gia tri. 

Vi d\1: 

Tir l~nh 
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d. Dja chi: 

La cac dia chi ma may cfrn phai thgc hi~n. 

Vi dl,l: X50. d May dieu khi~n dao d~n dia chi la trl,lc X c6 to~ de) la 50mm. 

Dia chi bao g6m cac chfr cai tir A d~n Z. 

e. Gia trj: 

La.cac con s6 tir O d~n 9 luon luon di kem v6i cac chfr cai dia chi c6 th~ c6 gia tri 

amduong. 

f. Can Ifnh: 
? ' I 

La m<)t dong l~nh trong chuong trinh, trong m<)t cau l~nh c6 the c6 m<)t hoijc nhieu tir 

l~nh, cu6i m6i cau l~nh c6 d!u ";" 

Vi dl,l: G54 G90 GOO X-50. Y50. ; 

g. Ph§n chlfong trinh: 

Trong chuong trinh chinh c6 nhieu phAn chuong trinh, m6i phfrn chuong trinh chua 

nhfrng thong tin gia cong cho m<)t dao. Phfrn chuong trinh bao gia cfmg bitt dfiu tir s6 thu 

tg N va k~t thuc b~ng MO 1. 

Vi dl,l: 

N200 (Khoan); 

G90 GOO XO YO; 

S500 M03; 

G43 ZS. H02; 

G73 Z-15. Q5. F120; 

G80 G91 GOO G28 Z0 MOS; 

G49; 

T03; 

M06; 

MOl; 

h. Chlfong trinh chinh: 

La toan b<) nhfrng thong tin cfrn thi6t d~ gia cong hoan thi~n m<)t chi ti6t tren trung 

tam gia cong. M<)t chuong trinh chinh bao gio cfing bitt dfiu b~ng chfr cai "O" (ten chuong 

trinh) va k6t thuc b~ng M30. 

Vi dl,l: 

00001 (Bai tap 1); 

G91 GOO G28 Z0; 

............. Ten chuong trinh . 

.......... ... V~ vi tri thay dao. 



v/p). 

v/p). 

dao. 

TOI; 

M06; 

MOl; 

NlOO (Phay); 

G54 G90 GOO X-50. Y50. ; 

S800 M03; 

G43 Z5. HOl; 

Z-5.; 

GOl Y-50. F200; 

GOO Z5.; 

G91 G28 ZO M05; 

G49; 

T02; 

M06; 

MOl; 

N200 (Khoan); 

G90 GOO XO YO; 

S500 M03; 

G43 ZS. H02; 

G73 Z-15. QS. Fl20; 

G80 G91 GOO G28 ZO MOS; 

G49; 

T03; 

M06; 

MOl; 

N300 (Taro); 

...................... ' 

...................... ' 

...................... , 
M30; 
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.............. G9i dao s6 1. 

.............. Bua dao s6 1 vao vi tri lam vi~c. 

.............. Ti,tm dung chuong trinh. 

.............. s6 thut\f. 
, , 

X , nh" " "O" . h". " 1 . . . . . . . . . . . . . . ac i,tn goc cua p 01 so . 

.............. M& tn;ic chinh quay thu~ chi6u (800 

. ............. Bu dao theo chi6u dai. 

.............. Dao di chuy~n d€n toi,t d◊ Z-5. 

.............. Dao cit g9t thing d€n toi,t d◊ Y-50. · 

.............. Dao di chuy~n nhanh d€n toi,t d◊ Z5. 

............. V6 vi tri thay dao. 

............. Xoa bo bu dao theo chi6u dai. 

.............. G9i dao s6 2. 

.............. Bua dao s6 2 vao vi tri lam vi~c. 

.............. Ti,tm dung chuong trinh. 

.............. s6 thut\f. 

.............. Dao di chuy~n nhanh d€n toi,t d◊ XO,YO. 

.............. M& tn;ic chinh quay thu~ chi6u (500 

. ............. Bu dao theo chi6u dai. 

.............. Chu trinh khoan. 

.............. Xoa b6 chu trinh khoan. V6 vi tri thay 

. ............ Xoa b6 bu dao theo chi6u dai. 

.............. G9i dao s6 3. 

.............. Bua dao s6 3 vao vi tri lam vi~c. 

.............. Ti,tm dung chuong trinh. 

.............. s6 thut\f. 

.............. K€t thuc chuong trinh. 
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h. Chtrong trinh con: 

La m9t chuong trinh rieng bi~t khong thu(>c chuong trinh chinh. Mgc dich cua 

chuong trinh con la d6 l~p di l~p l~i nhi€u lfin, giam vi~c phai vi1h nhfmg do~n chuong 

trinh gi6ng nhau trong chuong trinh chinh. M9t chuong trinh con bao giO' cung b~t dfiu 

bfug chu cai"O" va k~t thuc bfug M99. 

Vidg: 

0100; 

G91 X32.5; 

Y-65.; 

X-65.; 

M99; 

9. L~p trinh gia cong tren trung tam gia cong: 

9.1 Ngon ngfr l~p trinh: 

L~p trinh gia cong tren trung tam gia cong hfiu h~t sir dgng ngon ngfr l~p trinh 

theo tieu chudn qu6c t~ ISO CODE. 

Bang cac l¢nh G va y nghia cua cac l¢nh G. 

G Nh6m y ngh'la K~t qua 

GOO 
Ch{!y dao nhanh ttin ctic vj Ch~y dao nhanh khong cat gQt. 

tri 

G0l N 9i suy dmmg thang Dao cat gQt thang 

01 N9i suy cung trcm cung chieu Dao cat gQt theo cung tr<'m cung chieu 
G02 

kimdf>nghf> kim df>ng hf> 

N9i suy cung trcm nguqc Dao cat gQt theo cung trcm nguqc 
G03 

chi€u kim df>ng hf> chi€u kim df>ng hf> 

G04 L~nh tr6 T~m dung & vi tri rue thoi 
00 

GlO N~p cac du li~u Thay doi gia tri bu dao 

Xac dinh m~t phang gia cong Cat gQt trong m~t phang XY 
G17 

la m~it phitng XY 

Xac dinh m~t phang gia cong Cat gQt trong m~t ph~ng XZ 
G18 02 

la m~t phitng XZ 

Xac dinh m~t phang gia cong Cat gQt trong m~t phang YZ 
G19 

la m~t phitng YZ 
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G27 
Ki€m tra tv d9ng tnr6c khi tr& Ki~m tra tv d9ng di~m R 

v~ di6mR 

G28 00 
T1,r d9ng khi tr& ve diem R Tr& ve diem goc to~ d9 cua may ( diem 

R) 

G29 
Tr& ve tir diem goc may (tir Tr& ve vi tri dang cat g9t tir diem goc 

di€mR) may 

G40 Bo bu ban kinh dao Bo chuc nang bu ban kinh dao 

G41 07 Bu ban kinh dao phia trai 
Dich duong chuyen dao sang trai m9t 

Iuqng bing ban kinh dao 

G42 Bu ban kinh dao phia phai 
Dich duong chuyen dao sang phai m(:>t 

Iuqng bing ban kinh dao 

G43 Bu chieu dai dao duong Bu them 1 Iuqng bang chieu dai dao 
08 

G44 Bu chieu dai dao am Trir dil Iuqng bang chieu dai dao 

G45 Bu them 1 Ifin gia s6 
Gia so tv ch9n duqc bu them 1 Ian vao 

chi~u dai dao (ho~c ban kinh dao) 

G46 Trir di 1 Ifin gia s6 

00 

· Gia so tv ch9n duqc trir di 1 Ian vao 

chi~u dai dao (ho~c ban kinh dao) 

G47 Bu them 2 Ifill gia s6 
Gia so tµ ch9n duqc bu them 2 Ian vao 

chi~u dai dao (ho~c ban kinh dao) 

G48 Trir di 2 Ifill gia s6 
Gia so tv ch9n duqc trir di 2 Ian vao 

chi~u dai dao (ho~c ban kinh dao) 

G49 08 Bo bu chi~u dai dao 
Bo chuc nang bu chieu dai dao (ho~c 

ban kinh dao) 

G52 Di chuy€n g6c to~ d9 cua phoi 
Di chuy~n goc to~ d9 cua phoi m9t 

Iuqng .6.X va .6. Y 

00 Lµa ch9n to~ d9 cua may nhu m9t 

G53 Lµa ch9n to~ d9 cua may di€m tham chi€u v6i gf>c to~ d9 ciia 

may 

G54 Lµa ch9n goc "O" cua phoi 1 

G55 Lµa ch9n goc "O" cua phoi 2 
T~o I~p h~ thf>ng gf>c "O" cfia ph«i 12 

G56 Lµa ch9n goc "O" cua phoi 3 

G57 Lµa ch9n goc "O" cua phoi 4 
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G58 Lga ch9n g6c "O" cua phoi 5 

G59 Lga ch9n g6c "O" cua phoi 6 

G65 00 G9i chuong trinh MACRO 

G66 Lijp chuong trinh MACRO 
12 

G67 Huy bo chuong trinh MACRO 

G73 Chu trinh khoan Chu trinh khoan co djnh 

G74 Chu trinh ta ro ren trai Chu trinh ta ro ren trai co dinh 

Chu trinh khoet 16 co dinh t~m dung 

G76 Chu trinh khoet 16 
tr\lc chinh & day 16, dao dich chuyen 

m9t luQTig de khong ch~m vao b6 mijt 

da gia cong khi thoat dao 

G80 Huy bo chu trinh Huy bo cac chu trinh tu G73 den G89 

G81 Chu trinh khoan Chu trinh khoan 16 suot co dinh 

G82 Chu trinh khoan Chu trinh khoan 16 kin co djnh 

G83 09 Chu trinh khoan Chu trinh khoan 16 sau co dinh 

G84 Chu trinh ta ro ren phai Chu trinh ta ro ren phai co dinh 

G85 Chu trinh doa 16 Chu trinh doa 16 co dinh 

G86 Chu trinh khoet 16 
Chu trinh khoet 16 c6 dinh dung tf\lc 

chinh & cu6i hanh trinh citt 

G87 Chu trinh khoet 16 nguqc Chu trinh khoet 16 nguqc co dinh 

Chu trinh khoet 16 
Chu trinh khoet 16 co dinh bu&c tien 

G88 
di6u khien bfulg tay 

Chu trinh khoet 16 
Chu trinh khoet 16 co dinh t~m dung 

G89 
bu&c ti~n & day 16 

Do theo to~ d9 tuy~t doi Cac gia tri duqc tinh theo to~ d9 tuy~t 
G90 

d6i 

03 Do theo to~ d9 tuong doi Cac gia trj duqc tinh theo to~ d9 tuong 
G91 

d6i 

00 T~o l~p diem brtt dfiu cua dao 
T~o l~p diem bat dau cua dao trong 

G92 
chuong trinh 

Tr& ve diem tru&c khi thgc Sau khi thgc hi~n xong chu trinh tr& ve 
G98 10 

diem tru&c khi thgc hi~n chu trinh hi~n chu trinh 
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Tr& v~ di€m h;ra ch9n ( di€m Sau khi thµc hi~n xong chu trinh tr& ve 

G99 R) tru&c khi thµc hi~n chu di€m lµa chQn ( di€m R) tru&c khi thµc 

trinh hi~n chu trinh 

9.2 Bo .theo to, d{> trrO'ng d6i va tof d{> tuyft d6i: 

a. Bo theo tof d{> tuyft d6i: G90 

La phuang phap do ma t~t ca cac kinh thu&c d~u so v&i gf>c kh6ng cua ph6i. 

Vi dl): Dao di chuy€n tu di€m hi~n hanh d€n di€m dich (hinh 2.9) cau l~nh dugc vi€t 
. I 

nhu sau: 

GOO(GOl) G90 X-5. Y5.; 

b. Bo theo tof dQ trrO'llg d6i: G91 

La phuang phap do ma kich thu&c dugc tinh tu di6m hi~n hanh d€n di6m dich. 

· Vi dl): Dao di chuy6n tu di6m hi~n hanh d€n di€m dich (hinh 2.9) cau l~nh dugc vi€t 

nhu sau: 

GOO(GOl) G91 X-15. Y-5.; 

+Y 

£Jiifm hien hanh 

10 
. ~ . 

-----------• I 
fJiifm dfch 

~ 

-X 

•-----
1 

I 
I 
I 
I 

-5 

~ 
-Y fJiiJm g6c kh6ng ciia 

Hinh2.9 

9.3 Lfnh chfy dao nhanh khong cit gQt: GOO 

ph6i (X=0, Y=0) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I +X 

10 

GOO la chuc nang dao di chuy€n nhanh kh6ng cit g9t tu di6m hi~n hanh d€n di€m 

dich. 

Mftu cau l~nh nhu sau : 

GOO G90(G91) X _ Y_ Z_; 
'-------- ______ ,) 

y 



L~nh chi,iy dao 
nhanhkhong 
c&t g9t 
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f)o theo toi;i di_', 
my~t d6i hoi,ic 
tuong d6i 

Sir dl)Ilg GOO trong cac tnrong hQ'P sau: 

Toi.id(.', cua 
diSm dfch 

- Dao di chuyen nhanh tir vi tri thay dao d6n gdn chi ti6t gia cong, khi gia cong xong 

ch~y v6 vi tri thay dao. 

- GOO duqc sir d1,mg trong chuong trinh khi cdn di chuyen dao nhanh khong c~t d~ 

ti6t ki¢m thai gian gia cong. 

* Ch G91 GOO X3O. G91 GOO Y3O. G91 GOO X4O. Y2O. 

Km aao m cnuyen nhann nr vi rr1 may aao d6n g§n cm net g1a cong can n;ra ch9n 

duong di cua dao m<)t each cAn th~ tranh va dao vao chi ti~t gia cong ho~c cac chi ti6t 

khac, khoang each cua diem dich each chi ti6t gia cong ttii thieu la 10mm. 

9.4 L~nh cilt gQt thing: GOl 

GO 1 la chuc nang dao di chuyen tir diem hi¢n hanh d6n diem dich theo duong thfulg 

v6i m<)t luqng ti6n dao nhftt dµ: G91 GOO X2O. Y3O. Z35.; 

M~u cau l~nh nhu sau : 

G01G90(G91)X_Y_ Z_F_; 

*Vi d1}: 

L~nh c&t 
g9tthiing 

Toi;idi;, cua 
diSm dich 

½r--1 

Bu&c ti~n 
mm/phut 



. 
" 

y 

P2 P3 
80 +-----....------~ 

60 

40 

20 

0 

(G54) 
20 

* Bai tip: 

P1 

P6 

40 60 

Hinh 2.11 
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P4 

P5 

80 100 

+ Do theo toa i16 tuyet i1<5i: 090 
PldP2: GOl Y80. F120; 
P2dP3: X60.; 
P3dP4: XlOO. Y50.; 
P4dP5: Y30.; 
P5dP6: X50. Y20;; 
+ Do theo toa i16 tucrng a6i: 091 
PldP2: GOl Y50. F120 
P2dP3: X30.; 
P3dP4: X40. Y-30.; 
P4dP5: Y-20.; 
P5dP6: X-50. Y-10.; 

X 

► Bai t~p 1: Vi€t cac l~nh GOO dS dao di chuySn theo cac duang d.t sau (hinh 2.12) 

y 

P2 I 
+40+-----i--..----+-----,,,,.--~ 

I ,,,,. 

PO 

(G54) 

I 
I 

+20 +40 

Hinh 2.12 

+ Do theo toa <16 tuyet <16i: G90 

POdPl: .................................... . 

PldP2: .................................... . 

P2P3: .................................... . 

X 

+60 +80 

+ Do theo toa <16 tuO'ng <16i: G9 l 

POdPl: .................................... . 

PldP2: .................................... . 

P2dP3: .................................... . 

► Bai t~p 2: Vi€t cac l~nh GO 1 dS dao di chuySn theo cac duang cit sau (hinh 2.13) 
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y 

25 

P5 P4 co 

P3 

P1 P2 
""'" N 

0 ..... 

Po X 
20 

52 

Hinh2.13 

+ Do theo toa d6 tuyet d<5i: G90 + Do theo toa d6 tuong a6i: G91 

POdPl: ..................................... . POdPl: .................................... . 

PldP2: .................................... . PldP2: .................................... . 

P2P3: .................................... . P2dP3: .................................... . 

P3P4: .................................... . P3dP4: .................................... . 

P4P5: .................................... . 
P4dP5: .................................... . 

P5dPO: .................................... . 
P5PO: .................................... . 
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► Bai t~p 3: Vi€t cac l~nh G0l d:€ dao di chuy€n theo cac d:uong cit sau (hinh 2.14) 

(") 
N 

P1 

P6 

y 

P2 

20 

Hinh 2.14 

+ Do theo toa do tuyet d<Ji: G90 

POdPl: .................................... . 

PldP2: ................ .-................... . 

P2P3: .................................... . 

. P3P4: .................................... . 

P4P5: .................................... . 

P5P6: .................................... . 

P6PO: .................................... . 

*Chuy: 
N€u vi€t trong chuong trinh: 

25 

5 

Xl = 0,001 mm 

Xl:= 1 mm 

P3 

P4 ..... ..... 
X 

+ Do theo toa do tuO'ng d<Ji: G9 l 

POdPl: .................................... . 

PldP2: .................................... . 

P2dP3: .................................... . 

P3dP4: ....................•................ 

P4dP5: .................................... . 

P5dP6: .................................... . 

P6dPO: .................................... . 
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N6u quen khong vi6t diu chfun th~p phan sau cac gia tri cAn thi6t may se tinh theo 

don vi la µm. May kh6ng nh~n duqc 16i nay cho nen may vfrn th\fc hi~n chuong trinh binh 

thuong dfrn d6n sai hong chi ti6t va c6 th€ pha hong may. 

9.5 L~nh xac djnh mJt phAng gia cong: Gl 7,G18,G19: 

+Z 

I 

<::>'' 

t~~sJ -{°ot~j 
Goa G02 

+X 

+Y 

Hinh 2.15: Xac dinh mijt ph~ng gia cong tren trung tam gia cong. 

Xac dinh mijt ph~ng gia cong la chuc nang l\fa ch9n mijt ph~ng d€ gia cong tren may. 

Vi~c nay rdt cAn thiSt khi ciit cung tron, kJ:ii khoan, bu dao ... Tren trung gia cong c6 3 mijt 

ph~ng gia cong d6 la mijt ph~ng XOY, XOZ, YOZ. Tuy theo trung tam gia cong tf\lc dung 

hay trung tam gia c6ng tf\lc ngang ma l\fa ch9n mijt ph~ng gia cong cho phu hqp. Xac dinh 

mijt ph~ng gia cong bing O 17; 018; 019: 

Gl 7 d Xac dinh mijt ph~ng gia cong la mijt ph~ng XOY (hinh 2.15); 

G18 d Xac dinh mijt ph~ng gia cong la mijt phfug XOZ; 

G19 d Xac dinh mijt ph~ng gia cong la mijt phfug YOZ; 

► Mijt phfug XOY la mijt phbg nhin tir chi€u duong cua tf\lc Z nhin v€ g6c to~ d9, 

tir d6 xac dinh 002 la l~nh ciit cung tron cung chi€u kim d6ng h6 003 la l~nh ciit cung 
I 

tron nguqc chi€u kim d6ng h6. 

► Mijt ph~ng XOZ la mijt phfug nhin tir chi€u duong cua tf\lc Y nhin v€ g6c to~ d9, 

tir d6 xac dinh 002 la l~nh ciit cung tron cung chi€u kim d6ng h6 003 la l~nh ciit cung 

tron nguqc chi€u kim d6ng h6. 
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► M(it phfulg YOZ la m(it phitng nhin tir chi6u duong cua tl'\lc X nhin v6 g6c toi;i, d<), 

tir d6 xac dinh G02 la l~nh cit cung tron cung chi6u kim d6ng hf> G03 la l~nh cit cung 

tron nguqc chi6u kim d6ng hf>. 

9.6 Lfnh cit cung trim: G02,G03 

G02,G03 la chuc nang dao di chuy€n tir di€m hi~n hanh d~n di€m dich theo cung 

tron v6'i m<)t luqng ti~n dao nhit djnh. G02 dao di chuy€n theo hu6'ng cung chi6u kim 

d6ng hf>, G03 dao di chuy€n theo hu6'ng nguqc chi6u kim d6ng hf>. 

y 

G02 

<G17) 

Hinh 2.16 

L~nh cit cung tron c6 2 each vi~t: 

+each 1: Vi~t theo ban kinh R. 

G03 

X 

+each 2: Vi€t theo khoang each tir di6m d~u cung tron d€n tam cung tron: I,J,K. 

Trong d6: I: la khoang each tinh theo phuong X. 

J: la khoang each tinh theo phuong Y. 

K: la khoang each tinh theo phuong Z. 

►Trong m(it phfulg XOY m!u cau l~nh nhu sau (hinh 2.17;hinh 2.18): 

Khoang each tir di€m dftu 
cung tron d6n tam cung 
tron theo phuang X va Y 

G17 { G0
2 

} X_Y_ { 
I_J_ 

} F . _, 
GO~ R 



L~nh xac djnh m~t 
phfulg gia cong 

L~nh c~t 
cung troil 

Tamcung 
tron 

y 
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To~ d(\ 
diem dfch 

Bankfnh 
cungtron 

Diem cu6i cung troa 
(diem dfch) X,Y 

X 

I 

J 

Diemdfiu 

cungtrin 

Hinh 2.17: G03(G02) vi~t theo th6ng s6 I,J. 

(G17G03X_Y_I_J_p_' ;) 

y 

Diem cu6i cung tron 
(diem dfch) X,Y 

X 

DiSm dfiu cung 
: tron 

Tamcung 
tron 

X 

Hinh 2.18: G03(G02) vi~t theo R. 

(G17G03X_Y_R_F_ ;) 

X 



.; 
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► Trong m~t ph~ng XOZ mfiu cau l~nh nhu sau (hinh 2.18; hinh 2.19): 

Khoang each tu di8m dAu 
cung tri'm dSn tam cung 
trcm theo phuong X va Z 

Gl8 { GOZ } x_z_ { 
GO~ R 

I K 

Tamcung 
trcm 

z 

X 

I 

E>i8m cu6i cung tri'm 
(diSm dich) X,Z 

E>iSm dAu 
cungtrcm 

Hinh 2.19: G03(G02) vi~t theo thong s6 I,K. 

(G18G03X_Z_I_K_F_ ;) 

X 



Tfuncung 
tron 

z 

X 

70 

fliSm cu6i cung trcm 
( diSm dich) X,Z 

fliSmd!u 
cungtron 

Hinh 2.20: G03(G02) vi~t theo R. 

(G18 G03 X_Z_R_F_;) 

X 

►Trong m~t philng YOZ mfiu cau l~nh nhu sau (hinh 2.21; hinh 2.22): 

Khoang each tu diSm d!u 
cung tron d€n tam cung 
tron theo phuong Y va Z 

Gl9 { G0
2 

} Y_Z_ { 
J_K_ 

~03 R 



Tfuncung 
tron 

z 

y 
J 
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Di6m cu6i cung tron 
(di~m dich) Y,Z 

Di6md§.u 
cungtron 

Hinh 2.21: G03(G02) viJt theo thong s6 J,K. 

(Gl9G03Y_Z_J_K_F_ ;) 

Tfuncung 
tron 

z 

y 

Di6m cu6i cung tron · 
(di~m dich) Y,Z 

Di6md§u 
cungtron 

Hinh 2.22: G03(G02) vi~t theo R. 

(G19G03Y_Z_R_F_ ;) 

y 

y 



*Vi dl}: (hinh 2.23) 

y 

20 
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E>i€m cu6i cung trcm 
(di€m dich) X,Y 

E>i€m dAu 
cung troll 

40+------+--+-------+-r'--------

*Chuy: 

Tarncung 
tron 

60 90 

Hinh 2.23 

X 

~ Vidt theo ban kinh R: 
+ Do theo toa t/6 tuyet tldi: 
(G17 G90 G54) 
G03 X60. Y70. R54. Fl20 ; 
+ Do theo toa t/6 tuong tldi: 
(G17 G91) 
G03 X-30. Y30. R54. F120 ; 
~ Vilt theo thong s6 LJ: 
+ Do theo toa t/6 tuyet adi: 
(G 17 G90 G54) 
G03 X60. Y70.I-50. J-20. F120 ; 
+ Do theo toa t/6 tuong adi: 
(G17 G91) 
G03 X-30. Y30.I-50. J-20. F120 ; 

► Truong hgp c~t cung trcm A: C~t cung tron cc g6c ch~ cung nho hon 180 d(> (hinh 

2.24). 

(G 17 G90 G54) 

G02 X90. Y70. R40. F120; 

►Truong hgp cit cung tron B: Cit cung trcm c6 g6c chin cung bing tu 180 d9 d8n nho 

hon 360 d(> (hinh 2.24). 

(G 17 G90 G54) 

G02 X90. Y70. R-40. F120; 



(G54) 

B 

Di8md!u 
cungtron 

73 

Hinh2.24 

Di8m cu6i cung trcm 
(X=90; Y=70) 

' '-

' \ 
\ 
\ 
I 

02~/ 

,/ 
/ 

I 
I 

/ 

►Truong hqp cilt duong tron du 360 de) (hinh 2.25): 

+Cilt duong tron du 3 60 de) cung chi6u kim df>ng hf>, di6m hilt ddu cilt cu.a cung tron 

lad:i€mA: 

(G17 G90 G54) 

G02 l-30. Fl20; 

+Cilt duong tron du 3 60 de) nguqc chi€u kim df>ng hf>, di6m hilt d§.u cilt cu.a cung 

tron la di€m B: 

(G17 G90 G54) 

G03 J30. F120; 

Tamduong 
tron 

* Bai t~p: 

A 

) 

Tamduong 
tron 

Hinh2.25 

► Bai t~p 1: Vi€t cac l~nh d6 dao di chuy6n theo cac duong cilt sau: 
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Tir diem Id 2d 3 (hinh 2.26). 

y 

70 01 

1 
30 

20 

<G54) 20 

+ Viit theo ban kinh R: 

- Do theo toa t/6 tuyet a6i: G90 

(G 17 G90 G54) 

ld2: ....................................... . 

2d3: ..... , ................................. . 

- Do theo toa t/6 tuong a6i: G91 

(G17 G91) 

ld2: ....................................... . 

2d 3: ....................................... . 

2 

,-p x'. 
0 

02 

60 

Hinh 2.26 

<j\) 
i 

3 

X 

110 

+ Viit theo thong s61J· 

- Do theo toa t/6 tuyet a6i: G90 

(G 17 G90 G54) 

ld2: ....................................... . 

2d3: ....................................... . 

- Do theo toa t/6 tuong a6i: G9 J 

(Gl7 G91) 

. ld2: ....................................... . 

2d3: ....................................... . 

► Bai t~p 2: Vi~t cac l~nh de dao di chuy6n theo cac duong c~t sau: 

Tir diem Ad Pd Pd B (hinh 2.27). 
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y 

20 20 

Hinh2.27 

- Do theo toa d6 tuyet a6i: G90 

(G 17 G90 G54) 

X 

AdP· ................ · ......................... · ........................ . 

Pd P ( cit duong trcm): ......................................... . 

PdB· ................................................................... . 

► Bai t~p 3: Vi€t cac l~nh d€ dao di chuy€n theo cac duong dt sau: (hinh 2.28) 

f>i8m 
y z hilt d!u 

CD.// / 40 cuadao 
70 40 / 

/ © / 
/ ------,-- ---

X I I @ 
7 I I //. 

5 // I I 
// 

I I I I 
//@ ~ I I 

I I @)1 I@ I I 
I I I I ~ I I 

I / lO I I I I 

@ I I I 
I I 

(fl) I 

@1 ~ 

C I @) 
VJ I 

IC') 
I 

30 

Hinh2.28 

X 
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1. Gl7 G90 G54 GOO XO YO; 

2. ( ........................ ) S400; 

3. ( ......................... ) M03; 

4. ( ........................ ) FlOOO M08; 

5. ( ........................ ) F200; 

6. ··········································································, 

7. ··········································································, 

8. ··········································································, 

9. ··········································································, 

10. ··········································································; 

11. ··········································································; 

12 ........................................................................... ; 

13 ........................................................................... ; 

14. ··········································································; 

15. ( ........................ ) M09; 

16. ( ........................ ) M05; 

9.7 L~nh tr~: G04 

G04 la chuc nang dao t~m dung chuy€n d<)ng ti€n t~i vi tri rue thai m◊t thai gian 

nao d6 d€ c~t phimg day 16. Thai gian dung tbi thi€u d€ dao quay duqc tu I vong tr& len 

d€ c~t phing day 16. 

Mdu cau l~nh nhu sau : 

G04 

L~nh tr~ 
Thmgian 
tr~ (giay) 

Thai gian trS di theo X duqc tinh bitng giay ( s) va phai c6 d~u ch~ th~p phan sau 

gia tri cua X, thai gian trS di theo P duqc tinh bitng micro giay (µs): 

G04 Xl.; d Thai gian trS la 1 giay. 

G04 Pl00; d Thai gian trS la 0,1 giay. 

Thai gian trS duqc tinh theo cong thuc sau: 



60(s) 

n (v/p) 
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Trong cong thCrc tren n la s6 vong quay cua tI'l)c chinh. Thai gian tre trong chuong 

trinh duqc ch9n Ian hon thoi gian tinh trong cong thuc·tren d6 dao quay duqc hon 1 vong 

d6 cit phing day 16. 

*Vi d1_l: (hinh 2.29) 

V 6-i t6c d9 tI'l)c chinh ch9n trong chuong trinh bfug 500 vong /phut, ap dl)ng cong 

thuc ta c6: 

T= 
60 

500 
= 0,12 (s) 

· V~y ch9n thoi gian tr€ bfug 0,15 giay. 

Daokhoet 

c:, 
C\J 

C\J 

z 

Hinh2.29 

9.8 Cac chrrc nang ph\l: M 

X 

+Do theo toa t/6 tuyet a6i: G90 
...... S5OO; 
GOOZ2.; 
GOl Z-10. FlOO; 
GO4 XO.15.; 
GOOZ22.; 
+Do theo toa t/6 tu<Yng a6i: G9 l 
........ S5OO; 
GOO Z-2O.; 
GOl Z-12. FlOO; 
GO4P15O; 
GOOZ32.; 

Bang cac l?nh M va y nghza cua cac l?nh M 

M ynghia Chuc nang 

Chuc nang nay t~m dung bu&c cong ngh~. 

Khi MOO duqc thgc hi~n thi tf\lc chinh se 

MOO T~m dung bu&c cong ngh~ dm;rc dung, dung dich tron ngu(>i se duqc tit, 

chuong trinh t~m dung, mu6n fo~p t\lc ch~y 

chuong trinh him nut START. 
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Chuc nang nay t~m dung bu&c cong ngh¢, 

MOl T~ dung bu&c cong ngh¢ 
gi6ng MOO khi den a nut 'OPTIONAL 

STOP' sang, neu den nay tilt thi 1¢nh MO 1 bi 

bo qua. 

L¢nh nay duqc dung & cu6i chuong trinh, khi 

M02 Ket thuc chuong trinh g~p 1¢nh nay t~t ca cac ho~t d(lng cua may 

d6u duqc dung 

L¢nh nay duqc dung & cu6i chuong trinh 

M30 Ket thuc chuong trinh 
gi6ng nhu 1¢nh M02. Khi M30 duqc thµc 

hi¢n thi tM ca cac ho~t d◊ng cua may d6u 

duqc dung, con tro tr& v6 d!u chuong trinh. 

M03 
M& tr\lc chinh quay thu~ 

Ma tr\lc chfnh quay thu~ chi6u cilt g9t. 
chi6u 

M04 
Ma t11,1c chinh quay nguqc 

Ma tr\lc chinh quay nguqc chi6u cilt g9t. 
chi6u 

MOS Dung tr\lc chinh Dung chuy€n d(lng quay cua t11,1c chinh. 

M06 Thay dao 
Thay dao tµ d(lng tu b tich dao vao t11,1c 

chinh. 

MOS Ma dung dich tron ngm)i Phun dung dich tron ngu◊i vao vung cit. 

M09 Tit dung dich tron ngu◊i Tit dung dich tron ngu(li. 

M19 
Dung tr\!C chinh a vi tri 

Dung t11,1c chinh 6 m◊t g6c nao d6. 
d~c bi¢t 

M21 D6i xung qua t11,1c X Dao cit 6 vi tri d6i xung qua t11,1c X. 

M22 D6i xung qua t11,1c Y Dao cit 6 vi tri d6i xung qua t11,1c Y. 

M23 Huy bo 1¢nh d6i xung Huy b61¢nh d6i xung qua t11,1c X va t11,1c Y. 

M48 Huy bo l~nh M49 Huy bo chuc nang cua l~nh M49. 

Huy bo chuc nang tang 
Huy bo chuc nang tang giam bu&c tien tu 

M49 num v(m cua bang di6u khi€n, bu&c tien duqc 
giam bu&c tien 

thµc hi~n theo bu&c tien trong chuong trinh. 
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M57 Bang ky s6 thu 11,r dao Bang ky s6 thu 11,r dao trong 6 tich dao. 

M98 G9i chuong trinh con G9i chuong trinh con vao d€ gia cong 

M99 Ket thuc chuong trinh con 
Ket thuc chuong trinh con va tr& vS chuong 

trinh chinh. 

9.9. Chuc nang chQn s6 vong quay trvc chinh: S 

Chuc nang ch9n s6 vong quay tqlc chinh la chuc nang c6 dinh s6 vong quay trµc 

chinh tinh theo don vi vong/phut. Mfiu cau l~nh nhu sau: 

s □□□□ 

Chtrcnang 
ch9n t6c di) 
tn,Ic chinh 

Nhi@unh!t 
la4 con s6 
kem theo 

*Vi dl}.: S500 d S6 vong quay trµc chinh la 500 vong /phut. 

s6 vong quay trµc chinh dugc ch9n theo t6c d◊ cit cua v~t li~u lam dao va dugc 

tinh theo cong thuc sau: 

1000.V 
n= 

nD 

n: s6 vong quay cua trµc chinh. 

V: t6c d◊ cit (m/phut). 

D: duong kfnh dao (mm). 

9.10 Chuc nang chQn dao: T 

(vong/phut) 

Chuc nang ch9n dao T la chuc nang ch9n dao vao vi tri chuAn bi thay dao trong 6 
tich dao. Mfiu cau l~nh nhu sau: 

*Vi dv: 

00001 (Bai t~p 1); 

G91 GOO G28 Z0; 

□□-~::::::::,:,,,.._:::;;:-------------, 
Nhi@u nhM la 2 con s6 kem theo 
(tu 01- 99) 

............. Ten chuong trinh. 

............. VS vi tri thay dao. 



dao. 

v/p). 

dao. 

TOl; 

M06; 

MOI; 

NIOO (Phay); 

G54 G90 GOO X-50. YSO. ; 

S800 M03; 

G91 G28 ZO MOS; 

G49; 

T02; 

M06; 

MOI; 

N200 (Khoan); 

G90 GOO XO YO; 

XO,YO. 

S500 M03; 

v/p). 

dao. 

dao. 

G43 ZS. H02; 

G73 Z-15. QS. F120; 

G80 G91 GOO G28 ZO MOS; 

G49· 
' 

T03; 

M06; 

MOI; 

N300 (Taro); 

...................... ' 
M30; 
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.............. G9i dao s6 I vao vi tri chufin bi thay 

. ............. Dua dao s6 I vao tn)c chinh. 

.............. T~m dung chmmg trinh. 

.............. S6 tht'r tµ. 
' ' .............. Xac nh~ goc "O" cu.a phoi so I. 

.............. Ma tn)c chinh quay thu~ chi€u (800 

. ............ V€ vi tri thay dao. 

............. Xoa bo bu dao theo chi€u dai. 

.............. G9i dao s6 2 vao vi tri chufin bi thay 

. ............. Dua dao s6 2 vao trµc chinh. 

.............. T~m dung chuong trinh. 

.............. S6 tht'r tµ. 

.............. Dao di chuy~n nhanh d8n to~ d9 

' j 

.............. M& tn)c chinh quay thu~ chieu (500 

. ............. Bu dao theo chi€u dai. 

.............. Chu trinh khoan. 

.............. Xoa bo chu trinh khoan. V€ vi tri thay 

. ............ Xoa bo bu dao theo chi€u dai. 

.............. G9i dao s6 3 vao vi tri chufin bi thay 

. ............. Dua dao s6 3 vao trµc chinh. 

.............. T~m dung chuong trinh. 

.............. S6 tht'r tµ. 

.............. K8t thuc chuong trinh. 
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9.11 Chuc nang tv dqng trfr v~ diim g6c: G28 

Chuc nang n;r d(mg tr& v6 di~m g6c G28 la chtrc nang n;r d(mg tr& v6 di~m g6c t9a 

d(> cua may. D6i v&i trung tam gia cong di~m g6c R duqc ch9n la vi tri cu6i hanh trinh cua 

tn.ic X, t11,1c Y, tn.ic Z. Mfiu cau l~nh nhu sau: 

G28 X Y Z ; - \,_::-_-_:::-:::--==) y 

L~nh ti;r d9ng 
trav~ di€m 
g6c 

Toi;i d9 cua di€m 
tnr&c khi tr& v~ 
di€mg6c 

*Vi d1_1: Dao dang & di~m hi~n hanh nhu hinh ve, mu6n tr& v6 di~m g6c to~ d<) cua may 

theo t11,1c X va Y c6 hai each vi6t: 

►Cho dao di qua di~m trung gian c6 to~ d(> X=300; Y=250, sau d6 tr& v6 di~m g6c to~ d<) 

cua may each vi6t nhu sau: (hinh 2.30) 

+Do theo toq tl9 tuy¢t tl6i: G90 

G90 G54 G28 X300. Y250.; 

+Do theo toq ti<) tuang tl6i: G9 l 

G91 G28 Xl00. Y150.; 

Di€m g6c toi;i d9 
cuamay (R). 

-- . ----------------~ ~-

y /~ 

/ 

/ 
/ 

/ 

300 

/ 
/ I 

X 

f>i€m trung gian 
tnr&c khi tr& v~ 
di€mR. 
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Hinh2.3O 
? ., • ' ? , ,, J 

► Dao di thang tu diem hi~n hanh ve diem goc toi;t d9 cua may each viet nhu sau (hinh 

2.31): 

G91 G28 XO YO; 

Biem g6c to(.!. d(> 
cuamay(R). 

--------------------- -

y / I 
// I 

/ I 

. /// I 
/ I 

// I 

/// I 
I 

I 

I X l 

1------------ I 

(G54) I 
Biem hi~n hanh 

(Bf>ng thb'i la diam 
trung gian) 

Hinh 2.31 

*Chu y: 
Chuc nang n_r d9ng tr& v€ di€m g6c G28 thuong sir dt;mg d€ dua dao v€ tr& v€ vi tri 

thay dao. & vi tri thay dao dao se dugc thay n_r d9ng bfulg tay may. V&i trung tam gia cong 

tn,lc dung m~u cau l~nh nhu sau: 

G91 GOO G28 ZO; 

V &i trung tam gia cong tn,lc ngang mfru cau l~nh nhu sau: 

G91 GOO G28 XO YO; 

9.12Chfrc nang bu ban kinh dao:G4O;G41;G42 

a. Chfrc nang bu ban kinh dao:G41;G42 
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G41,G42 la chuc nang tg d<)ng bu ban kinh dao, G41 tg d<)ng bu ban kinh dao sang 

phia trai duong c~t cua dao. G42 W d<)ng bu ban kinh dao sang phia phai duong c~t cua 

dao. Mfiu cau l~nh nhu sau: 

G17 { GOO }{ 

G01 

G41 

G42 

L~nh bu ban 
kinh dao 

}x_Y_D_(F_) 

s6 hi~u bu ban 
kinh dao 

S6 hi~u bu ban kinh dao D, ti~p sau d6 la 2 con s6 tu 1 d~n 32. 

Vi dw DlO; DlO; D99 ... (DIAMETER) 

S6 hi~u bu ban kinh dao D phai phu hqp v6'i ban kinh dao hi~n hanh. Gia tri bu cua 

dao khai bao trong bang gia tri bu dao cua may phai phu hqp v6'i dao hi?n hanh. 

Vi d1,1: duong kinh dao hi~n hanh la i20 thi gia tri bu cu.a dao khai bao trong bang gia 

tri bu dao cua may la 10. 

,----
1 

I 

I 
I 
I 
I 
I 

. " . ' 
' ' ' 

-·- t 

I 

"------

f>ubng dich 
chuy€ncua 
tamdao 

Hu6ngbu 
dao 

Hinh 2.33: Duong dich chuy~n cua tam dao khi bu 



Bu dao sang phia 
trai ducmg c~t cua 
dao: G41 

Lugng bu bfulg 
bankinhdao 
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■ 
Bu dao sang phia 
phai ducmg dt cua 
dao: G42 

Lugng bu bfulg 
bankinhdao 

Hinh 2.34: Huang bu cua G41 va G42 

Chuy: 

Trong cau l~nh bu ban kinh dao phai c6 l~nh lµa ch9n m~lt phfulg gia cong: Gl7 (Gl8; 

Gl9). 

Trong cau l~nh dftu tien cua chuc nang bu ban kinh dao chi duqc dung GOO; GOl, n~u 

dung GO2; GO3 may se khong thµc hi~n duqc. 

b. Chfrc nang bo bu ban kinh mfii dao:G40 

G17 { GOO } G40 X_Y_(F_) 

~01 

L~nhbobuban 
kinh dao 



85 

y 

P2 
65 -+-------....-------. 

25 
P6 

P5 
/ 

/ 

15 
/ 

/ 
/ Pl 

/ 

/ .,,.,----/ / 

0 ,,,.,,,.-✓✓ X 

(G54) 20 30 70 

Hinh 2.35: Vi d\l bu ban kinh dao 

d 0: G 17 G90 GOO XO YO S400; ................ Lga ch9n mi;it phfulg gia cong G 17 
0 d Pl: G41 GOO X30. Y15. D01 M03; ............ Bu phia trai duong cilt cua dao G41 
Pl dP2: GOl Y65. Fl50; ....................... . 

P2 dP3: X50. ·································· l 
P3 dP4: G02 X70 .. Y45. 120.; .................. ... ac cau l~nh thgc hi~n G41 
P4 dP5. GOl Y25., ..........•....................... 
P5 d P6: X20.; ................................. . 
P6 d 0: G40 GOO XO YO M05; ........................ o bu ban kinh dao 

Trong cac cau l~nh dang thµc hi~n chuc nang bu ban kinh dao phai luon luon c6 gia 

tri cua X ho~c Y. N ~u hai cau l~nh li'3n nhau nao d6 khong c6 gia tri X ho~c Y thi may se 

tµ d(}ng bo bu dao. 

B6i v&i may cu trong cac dong l~nh thµc hi~n bit ddu bu bu ban kinh dao va k~t thuc 

bu phai c6 Iva J. Vi d\l tren vi~t cho may cu phai vi~t nhu sau: 

d 0: G 17 G90 GOO XO YO S400; ................ Lga ch9n mi;it ph~ng gia cong G 17 
0 dPl: G41 GOO X30. Yl5. J40. D01 M03; ....... Bu phia trai duong cit cua dao G41 

Pl dP2: GOl Y65. F150; ...................... . 
P2 dP3: X50. .................................. } 
P3 d P4: G02 X70. Y 45. 120.; .................. ... ac cau l~nh thgc hi~n G41 
P4 dP5: GOl Y25.; ................................. . 
P5 d P6: X20.; ................................. . 
P6 d 0: G40 GOO XO YO 1-20. J-25. M05; ........................ Bo bu ban kinh dao 

Bai tJp: 

Bai t~pl: Vi~t chuong trinh cho duong di cua dao nhu hinh 2.36 
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' ® \@ Lr) ®', I 

C\j 

I 
I 

Hinh 2.36 

TT Yeu cftu Chuong trinh 

1 Ten chuong trinh:505 

2 Mijt ph~ng gia cong X, Y .Do theo to~ d9 

my~t d6i.T6c dQ trl)c chinh 500 v/p. Dao 

di chuy€n dSn to~ dQ X0;Y0. 

3 Dao di chuyen den to~ d(> each m~it tren 

cua chi tiSt 5mm. Ma trl)c chinh quay 

thu~n chi~u. 

4 Bu dao sang phia trai duong cat cua dao. 

S6 hi~u bu ban kinh dao 0 I. Dao di 

chuy€n dSn di€m A. 

5 Mijt day dao di chuyen qua mijt day phoi 

2mm. Ma dung dich tron ngu(>i. 

6 Dao cat thang tir A den B. Bu&c tien 120 

mm/ph. 

7 Dao cat cung trcm tu B d€n C. 

8 Dao cat thang tir C den D. 

9 Dao cat thang tir D den E. 

10 Dao cat cung trcm tir E den F. 
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11 Dao cat thfulg tu F den G. 

12 Dao di chuy~n d6n toi;i de) each m~t tren 

cua chi tith 5mm. Tit dung djch tron 

"' ngu91 

13 Bo bu ban kinh dao. Tr& ve to~ de) XO; 

YO. Dung trl)c chinh 

14 Tµ d<)ng tr& ve diem R cua trl)c Z. 

15 Ket thuc chuong trinh. 

Bai t~p 2: Vi€t chuong trinh cho ducmg di cua dao nhu hinh 2.37 

Hinh2.37 

TT Yeu cftu 

1 Ten chuong trinh:506 

2 M~t phing gia cong X,Y.Bo theo toi;i d9 

tuy~t d6i.T6c de) trl)c chinh 300 v/p. Dao 

di chuy~n d€n toi;i de) XO;YO. 

® --7t 
I I 
[ I 

011@ 
\ I 
I 

Ln 

CbU'ong trinh 

c:, 
(\J 
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3 Dao di chuy~n den toi;i. d9 each m~t tren 

cua chi ti€t 5mm. Ma trvc chinh quay 

thu~n chi@u. 

4 M~t day dao di chuy~n qua m~t day phoi 

2mm. Ma dung dich tran ngu9i. 

5 Bu dao sang phia trai duong cat cua dao. 

S6 hi~u bu ban kinh dao 02. Dao cit tu 

di~m 0 d€n di~m A. Bu&c ti€n 120 

mm/ph. 

6 Dao cat cung trcm tu A den B. 

7 Dao cat cung tron tu B den B. 

8 Dao cat cung tron tu B den C. 

9 Dao di chuyen tu C den 0. Bo bu ban 

kinh dao. 

10 Dao di chuyen den toi;i. d9 each m~t tren 

cua chi ti€t 5mm. Tit dung dich tran 

ngu9i 

11 Tg d9ng tr& ve diem R cua trvc Z. Dung 

trl)c chinh. 

12 Ket thuc chuang trinh. 

9.l3Chtrc nang bu chi~u dai dao:G43;G44;G49 

a. Chtrc nang bu chi~u dai dao:G43;G44 

G43; G44 la chuc nang tlJ d9ng bu chi@u dai dao, G43 tlJ d9ng bu chi@u dai duang. 

G44 tlJ d9ng bu chi@u dai dao fun. M~u cau l~nh nhu sau: 

{ G43 }z_H_; 
~44 

L~nh bu chi~u S6 hi~u bu 
dai dao chi~u dai dao 

S6 hi~u bu chi@u dai dao H, ti€p sau d6 la 2 con s6 tu 1 d€n 32. 

Vi d1,1: Hl0; Hl0; H99 ... 
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S6 hi~u bu chi€u dai dao H phai phu hQ'P v&i chi€u dai dao thµc. Gia tri bu cua dao 

duqc do thµc t~ tren dao sau d6 duqc n~p vao bang gia tri bu chi€u dai dao cua may. 

c::, 
Lr) 
"-; 

1 

I 
I 

t 

I 

q: 

-, 
I c::i 
I ::r:: 
I 
I 

G91 GOO G43 Z-150. ROI; 
L~nh dich chuy6n (Z): 
Lugng bu chiSu dai dao (HO 1 ): 
Lugng di chuy6n th1.rc t~ (A): 

Hinh 2.38: Vi dl,l bu chi€u dai dao G43 

G91 GOO G44 Z-150. H02; 
L~nh dich chuy6n (Z): 
Lugng bu chiSu dai dao (H02): 
Lugng di chuy6n thi,rc t~ (B): 

Hinh 2.39: Vi d\l bu chi€u dai dao G44 

b. Chuc nang bo bu chi@u dai dao:G49 

L~nh ho bu 
chiSu dai dao 

G49 Z ; 

-150. 
25. 

-125. 

-150. 
25. 

-175. 

V 6i l~nh G43 gia tri bu se duqc c9ng vao luqng dich chuy6n theo phuong Z (hinh 

2.38). V&i l~nh G44 luqng dich chuy6n theo phuong Z trir di gia tri bu (hinh 2.39). V&i 

l~nh G49 cac gia tri bu se duqc lo~i bo. 



Khoangcach 
tu g6c "O" 
cuaphoi dSn 
di€mRcua 
may 

G6ckhong 
cuaphoi 

90 

:E>i€mR 
cuamay 

z 

Luqng dich chuy€n 
theo cau l~nh trong ch
uong trlnh 

G54 G9O GOO G43 Z5. HOl {HO2); 

1/, 

Luqng di 
chuy€n thµc tS 
cua dao 

X 

Luqng bu chi6u 
dai dao 

Hinh 2.40: Vi d\l bu chi€u dai dao sir d\Ulg G43. 
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9.14Vi d\l t6ng hQ'P: Vi6t chuong trinh cho ducmg di cua dao nhu hinh ve 

E>i~m biitd!u 
cu.a dao 

y 
150 

20 @/// 
/ ;I 

c::, / ;I 
co // I I -, c::, 

/ I I c::, 

/I C\J 

(}); I 
c::, ;!(i) 
C\J I I 

I I X c::, I 
240 ('cJ 

@ 0 
Lr) 
'St-

I 
@I c::, 

I 0\ 

© @ 

70 
@ 

70 

Hinh 2.41: Duong dich chuy€n cua dao trong m{tt phing X; Y 

00 +-r@@ Vi tri tru&c khi -, 

dao tr& v~ vi tri I I 
c::, 

C\J ::i::: c::, 

thay dao I I ::i::: 
I I 
I I . 

®: :@ ¢125 
I I 

0: :@ ¢20 

I I 
I I 

V - z I I 
I I 

~(Z) X 

@ 
I c::, 

:@ ('cJ 

I 

Hinh 2.42: Duong dich chuy€n cua dao trong m{tt phing X; Z 



00110 (Vi du 2); 

G91 GOO G28 Z0; 

TOI; 

M06; 

M0I; 

NI00 (Phay m~t phing); 

(1) G54 G90 GOO X70. Y-45. ; . 

S800 M03; 

(2) G43 ZS. H0I; 

(3) Z0; 

(4) G0I X-310. F200 M08; 

(5) GOO Y-135.; 

(6) G0I X70.; 

(7) G0I X70. F200; 

(8) GOO Z200.; 

(9) X150. Y200. M09; 

G91 G28 Z0 M05; 

G49; 

T02; 

. M06; 

M0I; 

N200 (Phay b~ng dao phay ng6n); 

(10) G90 GOO X20. Y20.; 

S500 M03; 

(11) G43 ZS. H02; 

(12) G0I Z-32. F200 M08; 

(13) G17 G41 XO YI0. D03; 

(14) Y-120.; 

(15) X-120. Y-180.; 

(16) X-240.; 

(17) Y-90.; 

(18) G02 X-150. YO. R90.; 

(19) G0I XI0.; 

92 



(20) GOO Z5. M09; 

(21) G40 X20. Y20.; 

(22) GOO Z200. 

(23) X150. Y200.; 

G91 G28 ZO MOS; 

G49; 

M30; 

93 
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9.15Chu trinh gia c6ng: 

Chu trinh gia cong la chu trinh t\l' d(>ng duqc vi€t trong m(>t cau l~nh nhu chu trinh 

khoan 16, chutrinh taro ren, chu trinh khoet 16 ... 

a.Cac lo~i chu trinh: 

G y ngh'ia K~t qua 

G73 Chu trinh khoan Chu trinh khoan c6 dinh 

G74 Chu trinh ta ro ren tnii Chu trinh ta ro ren trai co dinh 

Chu trinh khoet 16 co dinh t~m dung tn;ic 

G76 Chu trinh khoet 16 
chinh 6 day 16, dao djch chuy~n m(>t luQ'Ilg 

d~ khong ch~m vao b~ m~t da gia cong khi 

thoat dao 

G80 Huy b6 chu trinh Huy b6 cac chu trinh tu G73 den G89 

G81 Chu trinh khoan Chu trinh khoan 16 suot co dinh 

G82 Chu trinh khoan Chu trinh khoan 16 kin co dinh 

G83 Chu trinh khoan Chu trinh khoan 16 sau co dinh 

G84 Chu trinh ta ro ren phai Chu trinh ta ro ren phai co dinh 

G85 Chu trinh doa 16 Chu trinh doa 16 co dinh 

G86 Chu trinh khoet 16 
Chu trinh khoet 16 co dinh dung tn;ic chinh 

6 cu6i hanh trinh dt 

G87 Chu trinh khoet 16 nguqc Chu trinh khoet 16 nguqc co dinh 

G88 Chu trinh khoet 16 
Chu trinh khoet 16 cf> dinh bu&c tien dieu 

khi~n bing tay 

G89 Chu trinh khoet 16 
Chu trinh khoet 16 co dinh t~ dung bu&c 

ti€n 6 day 16 

Tr& ve diem tru&c khi thµc Sau khi thµc hi~n xong chu trinh tr& v~ 
G98 

di~m tru&c khi thµc hi~n chu trinh hi~n chu trinh 

Tr& ve diem lµa ch9n ( di Sm Sau khi thµc hi~n xong chu trinh tr& ve 

G99 R) tru&c khi thµc hi~n chu di~m lµa ch9n ( di~m R) tru&c khi thµc hi~n 

trinh chu trinh 



b.Cac di~m trong chu trinh: 

CD -:·, 
I I 
I I 
I I 

®[[® 
I I 
I I 

E>iSm tru&c 
khi thgc hi~n 
chu trlnh 

95 

Di chuySnl: Di chuySn dSn toi.i. d(> X;Y 

I I 

\~=====~:;_-=El:..:.ie=~m:=..R=---_J 

. Di chuySn 2: Di chuySn nhanh dSn diSm R 
Di chuySn 3: Khoan 
Di chuySn4: Di chuySn o day 16 
Di chuySn 5: Tr& v€ diSm R 

--1 

0--~7-- Eli~m Z 

Hinh 2.43 

Di chuySn 6: Di chuySn nhanh v€ diSm 
tru&c khi thgc hi~n chu trlnh 

To~ d9 cua diSm R va Z trong cau l~nh do theo t9a d9 tuy~t d6i khac to~ d9 cua 

diSm R va Z trong cau l~nh do theo tQa d9 tuong d6i: hinh 2.44 

Eli@m tru&c 
khi thgc hi~n 
chu trlnh 

~ 
Hinh 2.44: DiSm R va Z theo G90 va G91 

E>iSm tnr&c 
khi thgc hi~n 
chu trinh 



tr 

tr 

tr 

- ... ' 
I 
I 
I 

073 (098) 

Gia cc\ng xong 
tr&v~ di@m 
tnr&c khi th~rc 
hi~n chu trinh 
(G98) 

f. Chu trinh khoet 16: G76 

98 

tr 

tr 

--. 
I 
I 
I 

073 (099) 

Gia cong xong 
tr&v~ di@mR 
(G99) 

Chu trinh khoet 16 076 la chu trinh khoet tinh 16 su6t, dung tn,ic chinh & day 16 thai 

gian dung la P, dao dich chuySn sang ngang m9t luqng ( q) d6i di~n v&i mfii dao dS mili 

dao khong ch:;im vao b~ m~t da gia cong khi thoat dao. 

Mfiu cau l~nh nhu sau: 

076X_Y_ Z_R_Q_P_ F_; 



C -

99 

076 (098) 076 (099) 

----- .... ... 
• 

Gia c6ng xong 
I tr&v~ diSm 
I I Tnr&c khi thgc ---------. 
I I I hi~n chu trinh 

I (G98) 
I 

I I 

jrnsmR h-, I Gia c6ng xong 
I 

jBiSmR S=-- • 
tr&v~ diSmR 

I (G99) 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

fJiSm.t~ q I I ___. I 
dung 
~ Di€mt~ q I 

~ dung ~ fJiSmZ I 

g. Chu trinh khoan: G81 

Chu trinh khoan 081 la chu trinh khoan 16 su6t khi gia cong xong dao tro v~ diSm 

R ho~c di Sm tru&c khi thgc hi~n chu trinh bing GOO. 

Mfru cau l~nh nhu sau: 

081 X y z R F 



G81 (G98) 

_____ __, 

I 
I I 
I I 

I 

~: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gia cong xong 
tr&vS di€m 
tnr&c khi thvc 
hi~n chu trlnh 
(G98) 

~ 

h. Chu trinh khoan: G82 

100 

G81 (G99) 

----~---. 
I 
I 
I 

Gia cong xong 
tr&vSdi€mR 

I (G99) 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 

Chu trinh khoan G82 la chu trinh khoan 16 kin, tc;tm dung bu6c ti~n & day 16 v6i 

thoi gian P. Khi gia cong xong dao tr& v~ di€m R ho~c di€m tru6c khi th\fc hi~n chu trinh 

bfulg GOO. 

M~u cau l~nh nhu sau: 

G82X y z R p F 



G82 (G98) 

-----~. 
I I 
I I 

I 
I 

~I 
I 

DiSmti;tm 
dirngbu6'c 
ti@n 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i. Chu trlnh khoan: G83 

Gia cong xong 
trav~ diSm 
tru6'c khi thgc 
hi~n chu trinh 
(G98) 
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G82 (G99) 

-----~ I 

DiSm ti;tm 
dung bu6'c 
ti8n 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gia cong xong 
trav~ diSmR 
(G99) 

~ 

Chu trinh khoan G83 la chu trinh khoan 16 sfiu ma sau m6i chi~u sau q cua m6i lful 

cit sau d6 dao lui len khoi bS m~t chi ti~t gia cong d~ thoat phoi. 

Mfiu cau l~nh nhu sau: 

G83X_Y_ Z_R_Q_F_.; 
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G83 (G98) G83 (G99) 

--- .... 
' 

Gia cong xong 
I trov6 di8m 
I Tnr&c khi thi;rc 

___ ___, 
I hi~n chu trinh 

I 
I Gia cong xong 

(G98) I tr&v6 di6mR 
(G99) 

0-

' ' I 0--

I 
0- c:s I 

I 0-- c:s 

tr 
0--

0-
0--

«Jm6mZ I ~ 

k. Chu trinh ta r6 ren phai: G84 

Chu trinh ta ro ren phai G84 la chu ':rinh ma trµc chinh dao chi6u quay o day 16 rut 

dao len. 

· Mfiu cau l~nh nhu sau: 

G84X Y Z R F · - -' 

Trong chu trinh nay di€m R chc;m each b6 m~t chi ti€t gia cong 16n hon ho~c brtng 

7mm. Bu&c ti€n ch9n phu hgp v6i bu6c ren theo cong thuc sau: 

F= SxP 

Trong d6: 

F: bu6'c ti€n trong chuong trinh. 

S: s6 vong quay cua trµc chinh. 

P: bu6'c ren. 



103 

084 (G98) 

.-----~ 
I 

f>ao chiSu 
quay cua 1:n,lc 
chinh 

I I 
I I 

I 

i. Chu trinh doa 16: G85 

Gia cong xong 
tr&vs diem 
tnr&c khi thgc 
hi~n chu trinh 
(G98) 

084 (099) 

-------. 

E>ao chiSu 
quay cua 1:n,lc 
chinh 

I 
I 
I Gia cong xong 

tr&vS diemR 
(G99) 

Chu trinh doa 16 085 la chu trinh ma dao cit h~t chieu sau cua 16 rut dao len khoi 16 

bfulgGOI. 

Mdu cau l~nh nhu sau: 

085 X Y Z 

085 (098) 

-----~ I 
I I 
I I 

I 

Gia cong xong 
tr&vS di6m 
tnr&c khi thgc 
hi~n chu trinh 
(G98) 

R F --' 

085 (099) 

-------. 
I 
I 
I Gia cong xong 

tr&vS di6mR 
(G99) 
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k. Chu trinh khoet 16: G86 

Chu trinh khet 16 086 la chu trinh ma dao cit h€t chi6u sau cua 16 dung t11,1c chinh 

rut dao len bfulg GOO. 

Mfru cau l~nh nhu sau: 

G86X y 

086 (098) 

-----~ I 
I I 
I I 

I 
I 

lm§mR ~ \ 

~ 
~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gia cong xong 
tr&v& di§m 
tnr&c k:hi thµc 
hi~n chu trinh 
(G98) 

~ 

Chu y khi sir d1_mg chu trinh: 

z R F 

086 (099) 

-----~ I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gia cong xong 
tr&v& di§mR 
(G99) 

~ 

Tru&c khi thvc hi~n chu trinh t11,1c chinh da duqc mo bfulg l~nh M03. N~u t11,1c 

chinh dung chu trinh se dqc thvc hi~n sau l~nh M03 ho~c l~nh M04. 

Trong khi thvc hi~n chu trinh n~u trong cau l~nh nao d6 khong c6 gia tri to~ d<) X; 
' 

Y; Z ho~c X trong cau l~nh cua 004 thi chu trinh se khong duqc thvc hi~n. 

Vidu: 
G00X ; 
G81X_Y_ Z_R_P_F_L_; ..... Thµchi~nchutrinh 
' ....... ·······························································:···········Khong thlJC hi~n chu trinh 

F - ; .............................................................................. Khong th1JC hi~n chu trinh 
M .......................................................................... Khong th\fC hi~n chu trinh 
G04 X ........................................................................ Khong th\fc hi~n chu trinh 

Trong chu trinh dang sir d\,lI1g 099 ( dao tr& v~ di€m R) thi k~t thuc chu trinh dao 

vfrn tro v~ di€m R. 
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Trong cau l~nh thvc hi~n chu trinh dao di chuy€n theo to~ d◊ X; Y bing GOO. 

Khong duqc dua die l~nh GOO; GO 1; GO2; GO3 vao sau cau l~nh thvc hi~n chu 

trinh. N€u dua vao chu trinh se khong duqc thvc hi~n. 

Vi d\l 1: : L~p chuong trinh d€ khoan 16 theo thu 1lJ nhu hinh 2.48 

Di6m blit 
d!u ciia 
dao 

y 

1.n z 

30 -+------------l----
T.0 .---+-------1~::;;__--, 

2 0 -l----------t-~ 

1.n 

1.n 1.n 

X 

20 30 40 

Hinh 2.48 

Do theo toa do tuyet d6i: (G90) 
G90 G54 GOO S200 M03; 

c:, 
c:, 
"-< 

~ 

(LO 1) G99 G73 XlO. Y-10. Z-25. R5. Q5. F150; 
(LO 2) Y20.; 

(LO 3) X20. YlO.; 
(L04)X30.; 
(LO 5) G98 X40. Y30.; 

GSO XO YO MOS; 

Do theo toa do tuong d6i: (G91) 
G91 GOO S200 M03; 

(LO 1) G99 G73 XlO. Y-10. Z-30. R95. QS. Fl50; 

(LO 2) Y30.; 

(LO 3) XlO. Y-10.; 
(LO 4)X10.; 
(L6 5) G98 XlO. Y20.; 

GSO X-40. Y-30. M05; 

Di6m tnr&c 
khi thlJC hi~n 
chu trinh 

Di6mR 

X 
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Vi d\l 2: L~p chuong trinh d€ khoan 4 16 nhu hinh 2.49 

y 

L□ z 
Di€m tru&c 
khi th1Jc hi~n 

60 

50 

40 

Di€m bit 30 

d§ucua 20 
dao 

20 

X 

40 60 BO 

Hinh 2.49 

Do theo toa do tucmg d6i: (G91) 
G91 GOO S200 M03; 

c:, 

~ 

c:, 
[\J 

G99 G73 X20. Y30. Z-30. R9S. QS. FlSO; 
X20. YlO. L3; 

GS0Z9S. 
X-80. Y-60. MOS; 

chu trinh 

lr) 

Vi d\l 3: L~p chuong trinh d€ khoan 416 theo thu tµ 1,2,3,4 (hinh 2.50) 

40 

I I 

0123; 
G91 G28 GOO ZO; 
TOI; 
M06; 
G90 GS4 GOO X-40. YO ZlOO. S600 M03; 
ZS.; 
(L6 l)G99 G73 Z-3S. R-10. QS. Fl50; 
(L6 2) G98 Y-40.; 
(L6 3) XO.RS.; 
(L6 4) YO.; 

G80M05; 
G91 G28 GOO ZO; 
T99; 
M06; 
M30; 

Hinh 2.50 

X 

Vi d\11: L~p chuong trinh d€ khoan 30016 theo 3 hang m6i hang 10016 duong kinh 

3mm, phoi day 10mm (hinh 2.51) 



:. 
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300 

Hinh 2.51 

0125;1 
G91 G28 GOO ZO; 
TOI; 
M06; 
G90 G54 GOO X-300. Y50. ZIOO. S600 M03; 
Z5.; 
G99 G83 Z-12. Q2. FlOO R3.; 
G91 XlO. L99; 
G90 X-300. YO; 

G91 XlO. L99; 
Y-50.; 
X-10. L99; 

G80 G28 GOO ZO M05; 
T99; 
M06; 
M30; 

Bai t~p: L~p chuong trinh d~ gia cong chi tiet nhu hinh ve. G6m c6 cac bu&c: khoan i8.5, 

vat mep, taro MlO. 

250 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ ------...... -/ ... 

/ 

40 

• / 

c::, 
c::, 
0-, Dao 

TOI 

T02 

T03 

Tendao 

Khoan i8.5 

Vatmep 

Taro MIO 

T.d(> cat Bu&ctien 

20m/p 0.2mm/vg 

12m/p 0.2mm/vg 

8m/p 



E>i~m thay 
dao 

108 

T01 r------ r------
1 I 

I I 

I I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

~ 
I 

I 

Di~m tnr&c 
khi thgc hi~n 
chu trlnh 

t I Di~mR ,-=:=:::::,_________. 
ZO-'-__.,_,.._,... ... ___ ._ ... ...---.i------. 

Hinh2.52 

Chtrong trinh: 

T02 T03 

............................................................................................................ 
' 

................................................... ,.. . ........................................... . 

······················••-•····························· ...................................................... . 
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······················································ ..................................................... ·. 

:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................................... : . 

............ .......................................... ...................................................... . 

...................................................... .................................................................................................... _ .. . 

.... -............................................ . 

··········•·.•········································· 
............................................................................................................. 

,. 9.16ChU'ong trinh chinh va chll'O'ng trinh con: 

Chuong trinh c6 th~ chia thanh hai lo~i: chuong trinh chinh va chuong trinh con. 

Chuong trinh g6c la chuong trinh chinh, chuong trinh duqc di~u khi~n boi chuong trinh 

chinh g9i la chuong trinh con. 

a.Chll'O'Ilg trinh con: 

La m9t chuong trinh rieng bi~t khong thu(>c chuong trinh chinh. Mvc dich cua 

chuong trinh con la d~ l~p di l~p l~i nhi~u l~n, giam vi~c phai vi€t nhfmg do~n chuong 

trinh gi6ng nhau trong chuong trinh chinh. M(>t chuong trinh con bao gia ciing bit dfiu 

b~ng chfr cai"O" va k€t thuc bfulg M99. 



Vi d\l: 

0100; 

G91 X30.; 

Y-60.; 

X-60.; 

Y60.; 

M99; 

110 

Mfiu cau l~nh k€t thuc chuang trinh con: M99 P_ ; 

Vi d\l: M99 P41; 

M99: k€t thuc chuang trinh con 

P41: k€t thuc chuang trinh con va tr& v€ thvc hi~n ti€p cau l~nh N4 l. 

N€u trong cau l~nh M99 khong c6 P_; thi khi k€t thuc chuang trinh con tr&·v€ thvc 

hi~n cau l~nh ti€p theo sau cau l~nh M98. 

b.Miu cau I~nh gQi chtrong trinh con vao d~ gia cong: 

Chuang trinh con duqc g9i vao d~ gia cong bing l~nh M98. Mfiu cau l~nh nhu sau: 

P: ten chuang trinh con 

L: s6 lfui l~p 

M98 P L . 
-' 

M98 P __ ; 

N€u khong c6 L trong cau l~nh g9i chuang trinh con M98 thi chuang trinh con duqc l~p 

m9t lfui. 



Chuong trinh 
con 

111 

Chuong trinh 
chinh 

0200; 

·····················, 
·····················, 
...................... , 

-------------------- M98 P201; 

0201; 
..................... , 
..................... , 
..................... , 
..................... , 
..................... , 
..................... , 
·····················, 
l\,fQQ P1'J· 

Thuc hien xong 
ch~ong trinh con tr& v~ 
cau I~nh s6 12 

·····················, 
....................... , 
N12 ............. ; 
..................... , 
...................... , 
M98 P202 L2; 

·····················, 
...................... , 
·········· .. ··········, 
N14 ............. ; 

·····················, 

Chuong trinh 
con 

-----------------, I I 
I ----------1 I 

I I I 

I 
I 
I 
I 
I 
I I 

===1 __ -·· --, 
--•--, 

I 
I 
I 
I 

0202; 

·····················, 
·····················, 
...................... , 
. ' ................... , 
..................... , 

·····················, 
..................... , 

I I 

L---------Y : , ________ _______ y 

Thuc hien xong 2 lful 
ch~ong trinh con tr& v~ cau 
I~nh tiSp theo 



Chuongtrinh 
chinh 

0001; 

················, 

M98P002; 

················, 

................ , 

M30; 
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Hinh 2.53: L~nh M98 va M99 

Chuong trinh 
con 

I - - - - - - - - -1 
I ,. 

0002; 

················, 
M98 P003; 

················, 

Chuong trlnh 
con 

I - - - - - - - - -1 
I 

0003; 
................ , 

M98P004; 

Chuong trinh 
con 

- --- ---- -, 
I .. 

0004; 
................ , 

M98 P005; 

Chuong trinh 
con 

I - - - - - - - - -1 
I I ,. 

0005; 

, 
I 

................ , ◄, ................ , ~, 

M99; 

I 
I .. 

M99; 

I 
I .. 

M99; 

I 
I .. 

Hinh 2.54: Chuong trinh con duqc g9i 4 lfin 

M99; 

.. 

Vi d\11: L~p chuong trinh d€ gia cong chi ti8t nhu hinh ve bing dao phay ng6n (hinh 

2.55) 



y 

80 

60 

40 
I 

I 
I ~/ I 

20 I I 
I / I 

I// 
/'~ 

rj// 
'Ill_) 

<G54),.L/ 20 40 (G55) 

►Bo theo toa do trrong d6i : 

Chuong trinh chinh: 

00001 (Chuong trinh cWnh); 

091 028 GOO ZO; 
TOl; 
M06; 
090 054 GOO XO YO ZlOO.; 

017 091 GOO S250 M03; 

M98 PlOO; 

X60.; 

M98P100; 

X-60.M05; 

M30; 
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I 

l 

I/~ 
/ 

80 100 120 

Hinh 2.55 

X 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

Di@m biltd~u 
cuadao 

--...i.-.---zo 

Chuong trinh con: 

00100 (Chuong trinh con); 

041 X30. Y30. DOl; 

Z-125.; 

GOl Y50. Fl20; 

X30.; 

Y-40.; 

X-40.; 

GOO Z125.; 

040 X-20. Y-40.; 

M99; 



►Do tbeo toa do tuyet d6i : 

Chuong trinh chinh: 

00001 (Chuong trinh chinh); 

G91 G28 GOO Z0; 
T0l; 
M06; 
G90 G54 GOO XO YO Zl00.; 

G17 S250 M03; 

G54X0Y0; 

M98 PlO0; 

G55 X0Y0; 

M98 PlO0; 

G54 XO YO MOS; 

M30; 
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Chuong trinh con: 

00100 (Chuong trinh con); 

G41 X30. Y30. D01; 

Z-25.; 

G0l Y80. F120; 

X60.; 

Y40.; 

X20.; 

GOO ZlO0.; 

G40X0Y0; 

M99; 

Vi dv. 2: L~p chuong trinh d€ gia cong chi ti~t nhu hinh ve gf>m 2 bu&c khoan, 

taro (hinh 2.56) 

/ 
/ 

/ 
/ 

/ 

~''° 
I 

100 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 
Diem bit dfru 
cua dao 
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T01 

f>iSm thay 
dao 

r------ r----
1 I 

I I 

I I 

C:> I 
I C:> 

'1'-1 

I 
zo 

I : : : 
♦ 

►Bo tbeo toa do tuyet d6i : 

· Chuong trinh chinh: 
00005 (Chuong trinh chinh); 

(G17 G90); 

. N201 (khoan); 

TOI; 

M06; 

G54 GOO S500 M03; 

G43 Zl00. H0l MOS; 

G9S GSl XO YO Z-25. R3. F200; 

M9S P50; 

M0l; 

N202 (taro); 

T02; 

M06; 

G54 GOO S200 M03; 

G43 ZlO0. H02 MOS; 

G9S GS4 XO YO Z-25. RIO. F300.; 

M9SP50; 

M30; 

I 

I 

f>iSm tru&c 
khi thµc hi~n 
chu trinh 

f-==! Di~m R I 

: I l I ~1 
• '"=4 f>iSmZ 

Hinh2.56 

Chuong trinh con: 

0050 (Chuong trinh con); 

X-100.; 

Y-50.; 

XO; 

. G80 GOO ZlOO. M09; 

G91 G2S Z0 MOS; 

(M49); 

G2SX0YO; 

M99; 

-----! 
l'\j: 
C:,' ~i 

' __________ j 
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Bai t~p: L~p chuong trinh dS gia cong chi ti~t nhu hinh ve phay 416 bAng dao phay ng6n 

(hinh 2.57) 

(G55) 

<G56) 
200 

Di~m bit dfiu 
cua dao 

250 

A 

Hinh2.57 

Di~m bit dfiu 
cuadao 

C) 
C) 

C\J 
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ChU'ong trinh: 

Chuong trinh chinh: Chuong trinh con: 

······················································· 
.... , ................................................ . 

. ................................................... ·~. 

·······································••.•············ ..................................................... . 
...................................................... ..................................................... . 

...................................................... ..................................................... . 

I ....................................................... ······················································ 
....................................................... 

...................................................... ..................................................... . 

······················································ ..................................................... . 
............................ _. ................................................................................ . 
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BAI3:V~IIA.NHMAYPHAYCNC 

Gi6i thi~u: 

Bai h9c nay nh~m cung cilp cho h9c sinh nhfing kiSn thuc ve v~n hanh may phay 

CNC trong nghe d.t g9t kim lo~i 

Ml}C tieu: 

+ Trinh bay duqc tinh nang, cilu ~o cua may phay CNC, cac b9 ph~ may va cac 

ph\l tung kem theo may 

+ Trinh bay duqc quy trinh thao tac v~n hanh may phay CNC. 

+ V~n hanh thanh th~o may phay CNC dung quy trinh, quy ph~m dam bao an toan 

tuy~t d6i cho nguoi va may .. 

N(,i dung chinh: 

Khi thgc hi~n gia cong chi tiSt tren phay thong thuong nguoi cong nhan dung tay 

d€ dieu chinh may, nguoi thq can cu vao phiSu cong ngh~ d€ citt g9t chi tiSt nh~m dam 

bao yeu cfiu ki' thu~t d~t ra. 

B6i v6'i trung tam gia cong thi vi~c thgc h~~n cac chuc nang cua may duqc dieu 

khi€n t\f d9ng theo chmmg trinh . 

Bai v~y khi v~n ha.nh trung tam gia cong elm phai thgc hi~n theo trinh t\f sau: 

1. Ki€m tra va sira 16i chuong trinh. 

2. Nh~p va g9i ten chuong trinh gia cong. 

3. Ch~y GRAPHIC va ch~y khong ciit g9t, ciit thir tung cau l~nh ki€m tra 

chuong trinh. 

4. V~n hanh t\T d9ng. 

1. Ki~m tra va sfra l6i chrrO'ng trinh: 

Sau khi l~p trinh xong, d€ dam bao cho qua trinh ch~y may dam bao an toan, cong 

vi~c dfiu tien cua nguoi ihq phai ki€m tra va sira 16i chuong trinh. Cong vi~c ki€m tra va 

sira 16i chuong trinh bao g6m cac n9i dung sau: 

a. Kiim tra s8 cau 1/nh ( N): 

Trong m9t chuong trinh s6 thu t\T cua cau l~nh tuy ch9n ti:r nho dSn lan c6 th€ lien 

nhau ho~c each quang. S6 hi~u cua cau l~nh duqc bi€u thi b~ng cac con s6. S6 hi~u nay 

tuy theo nguoi l~p trinh d~t. 

Vi d\l: NO 1; N02; N03 .. . 

Ho~c: NOl; N03; N07 .. . 

b. Kilm tra va sita l6i lfnh G: 
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Dam bao GOO va GO 1 duqc dung chinh xac khong bi nh~m lful. 

L~nh G gf>m chu cai G va cac con s6 tit 00 d€n 999. 

Vi d1.1 l: 

GOO X80. Z5. L~nh nay cho bi€t ch~y dao nhanh d€n di6m dich c6t9a d(> 

X= 80. Z= 5. 

Vi d1.12: 

G02 X60. Y-30. R5. L~nh nay cho bi€t dao se d.t theo cung tron theo chi6u kim 

df>ng hf> v&i ban kinh R=5 d8n di6m c6 t9a d(> X= 60; Y= -30. 

C. Kiim tra Vil sfra /Di sa vimg quay tT!IC ch{nh (S ): 

Vi d1.1: 

G97 S200 --. T6c d(> d.t la 200 vong/phut. 

G96 S150 --. T6c d() cit la 150 met/phut. 

d .. Kiim tra sfra /Di lu{J'ltg ch{J,y dao ( F ): 

Vi d1.1: 

F200 --. LuQ'llg ti6n dao la 200 mm/phut. 

e. Kiim tra dja chi dao T (Tool): 

L~nh T g9i dao tit 6 tich dao vao vi tri lam vi~c. L~nh T bao gf>m chu cai T va cac con s6 

dung saun6. 

Vi d1.1: 

T03; 

- T : L~nh g9i dao. 

- S6 03 la s6 thu tg dao ( Dao s6 03 ). 

f.Ccic chfrc niing ph!l M ( Misceellaneous function): 

Chuc nang ph\l M con g9i la chuc nang trq giup 

Vi d1.1: 

MOS : Mo dung dich tron ngu()i. 

M09 : Tilt dung dich tron ngu(>i . 

M03 : Tf\lC chinh quay thu~n. 

M04 : Tf\lc chinh quay nghich. 

M05 : Dung quay tf\lc chinh. 

MO 1 : T~m dung chuong trinh. 
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M30 : K~t thuc chuong trinh. 

g. Ch(ly mo phong tren may: (GRAPHIC: Ch(ly tl6 hpa) 

Sau khi da nh~p va ghi nh& chuong trinh vao may, cho may ch~y mo ph6ng d~ phat 

hi~n 16i cua chuong trinh. Tu d6 c6 th~ sua chua d~ t6i uu hoa chuong trinh. 

Khi cho ch~y a ch~ d<) nay cac duong cit g9t cua dao duqc minh h9a bing d6 h9a 

tren man hinh. Trong ch~ d<) nay c6 th~ cho ch~y mo ph6ng tung cau l~nh ho~c ch~y mo 

ph6ng lien tl,lc ca chuong trinh. 

2. Nh~p va gQi ten chrrong trinh gia cong: 

2.1. Nh(ip chlfung trinh: 

C6 hai phuong phap nh~p chuong trinh: 

a. Nhl).p chuong trznh vao may bang tay: 

Sau khi chufin bi chuong trinh xong, bing cac nut ky tt,r va cac nut s6 tren ban phim 

cua may n~p cac du li~u vao bing tay. 

b. Nhl).p chuong trznh vao may tu aia mim: 

C6 th~ chufin bi chuong trinh tren WORD sau d6 coppy vao dia m6m va n~p vao 

may thong qua duong truy6n cap. 

2.2. Gpi chlfung trinh gia cong: 

Bfiu tien An vao nut MEM d~ dua may v6 ch~ d9 ghi nh&, sau d6 An vao nut m€m 

d~ dua may sang ch~ d<) tim ki~m (Search), ten cac chuong trinh se hi~n len man hinh, h.ra 

ch9n chuong trinh, sau d6 An vao nut RESET d~ ch9n chuong trinh, cho ch~y chuong 

trinh bing nut START. 

3. Ten va chuc nang cu.a cac bq ph~n trong bang cliiu khi~n may: 

Bang di6u khi~n may c6 hai phlin: 

3.1. Bang iliiu khiin man hinh ( CTR control panel): 

Bang di6u khi~n nay d~ di6u khi~n man hinh CTR. Tren bang c6 cac nut, cac ky tt,r, 

cac nut chit cai, cac nut chuc nang d~ so~n thao chuong trinh. 
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FANUC SYSTEM 21i 

II 

I □ CJ CJ CJ CJ CJ □I 
In 

0(1) 
lo ~ 
I I 

@J0@J00G 
000000 
~~[!]000 
@J~EJG0□ 

Fl EB§E3EJ 
lsm•Mll•ressAI gi~;~" IAL»R ll>NSERTIIDELE»I 

8 GC!JG EJ G 0 EJ 
11- - -
lo n 

Ten va cac chuc nang cua cac b9 ph~ cua bang di~u khi€n CTR 

a. Man hinh CTR: 

Day la man hinh gi6ng man hinh cua ti vi, c6 chuc nang hi~n len nhung du li~u cua 

chuong trinh NC. 

CTR la chu cai vi~t tit cua cac tir : Cathode Ray Tube: den chan khong (den phat 

hinh cua ti vi). 

b. Nut khoi ilvng l{l,i: RESET 

Nut nay d€ kh6'i dc;,ng 1:,ii chuong trinh NC khi may bi treo khong ho:,it d9ng duqc hoijc 

khi may phai tit khftn cfip. 

c. Nut tr()' giup : HELP 

Nhfin vao nut nay hu6ng dful su d1,mg se hi~n len man hinh. 

d Nut chuyin: SHIFT 

Khi fut vao nut chuy~n (Shift ) cho phep cac ky tµ hen du6i phia hen phai cua cac 

nut dja chi duqc dua vao may. 

e. Cac nut mim (Soft key): 
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Cac nut nay d€ lµa ch,;m cac chuc nang so~ thao, x6a, ghi nh& chmmg trinh ... Cac 

nut nay CY hang phia du&i cua man hinh CRT . 

f. Nut ctic ilja chi (Address key): 

Cac nut nay n~p cac chfr cai va cac ky hi~u vao may. 

g. Nut ctic con sO va giti tri (Numeric value key): 

Cac nut nay n~p cac ky hi~u am va duong va cac gia tri bfulg s6 vao may. 

h. Nut thay ilDi: ALTER 

Mu6n thay d6i m9t gia tri nao d6 trong chuong trinh, di chuy€n con tro d€n vi tri 

d6, danh gia tri cfin thay d6i sau d6 nhfui vao nut ALTER thi gia tri cfin thay d6i se · duqc 

dua vao. 

i. Nut chen: INSERT 

Chen them dfr li~u vao sau con tro khi fu1 vao nut INSERT. Tuong duong nut 

ENTER tren ban phim cua may tinh. 

k. Nut xoti: DELETE 

Nhful vao nut nay dfr li~u CY vi tri con tro se bi xoa. 

I. Nut n{lp vao: INPUT 

Nut nay dua cac chfr cai, cac ky hi~u, cac gia tri b~ng cac con s6 ... duqc dua vao 

chuong trinh NC. 

m. Nutxoti: CAN 

Nut nay se xoa di cac dia chi, cac con s6 ngay phia tru&c con tro. 

n. Nut djch cl1uyin con tro: 

Nut nay dich chuy€n con tro theo hu&ng miii ten. 

o. Nut chuyin troi trang: 

Nut nay mCY tung trang tren man hinh. 

p. Nut vi tri: POS 

fui vao nut nay man hinh se hi~n len gia tri t9a d9 X Yva Z cua may. N€u OGIGIN. 

Cac nut nay dung d€ dinh d mu6n thay d6i gia tri cua tn;tc X ,Yva Z k€t hgp v&i cac nut 

m~m PRESET va nut i€m g6c <khong> cua phoi. 

q. Nut chuung trinh: PROG 

Nut nay dung d€ so~n thao chuong trinh, ni;ip chuong trinh, xoa chuong trinh, ch9n 

chuong trinh. 

s. Nut bu dao: OFFSETseting 

Nhful vao nut nay dS nh~p cac gia tri bu dao. 
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t.Nut: CAPS 

Nut nay dung d6 tr& v~ trang d~u tien cua man hinh. 

v. Nut thong tin: MESSA 

Nut nay dua ra man hinh toan b(> tinh tqmg ho~t d(>ng cua may. 

x. Nut ch(ly mo phiing: custom graph 

Nut nay ch~y mo phong d6 ki6m tra chuong trinh. 

3.2 Biing iliiu khiin may: 

Bang di6u khi6n nay d6 di6u khi6n may. Tren bang c6 cac nut chuc nang d6 di6u 

khi6nmay. 

□□□ I\IV'v 'V\J\; 32:) 32:) 32:) 

□□□□ □ □ fil I§_ ~T~ 
□□□ 

~,,- ~, 
\ 11) \ I I) 1~ □ □□□□ □□□ G 

' ' B~ 
□□□ 

✓,' 
F 

□□□ 
I\IV'v 'V\J\; 1\/V'v IMERGENCY 

(i) i (i) START STOP □□ -■■ 
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3.2. l Vimg cac nut Iva chpn chi tip ho(lt tlpng: 

mdi 

editor 

memory A tape 

0 ► v ► 0 ► ~\ l Lloorune 

a. Chi tip ghi nhu: Mem 

Ch€ dt) nay gc;>i va ch~y chuong trinh da duqc h,ra chc;>n tu bt) nh& cua may, 

chuong trinh nay se duqc thµc hi~n o tren may. 

b. Chi tip ho(lt tlpng: MDI 

MDI la chfr cai viSt t~t cua cac tu : Manual date input (n~p cac dfr li~u vao b~ng 

tay). 

Trong ch€ dt) ho~t dt)ng MDI may c6 thS ch~y trong khi ta l~p trinh tu ban phim. 

c. Chi tip nh(ip chll'ung trinh: tape 

a ch€ dt) nay chuong trinh duqc chudn bi a ma m~m tir may ngoai va duqc chuy6n 

vao may theo h~ thf>ng cap. 

d Chi tip nh(ip chll'ung trinh va sfra chifa chU"ung trinh: EDITION 

Ch€ dt) nay cho phep so~n thao, kiSm tra, sfra df>i chuong trinh. 

e. Chi tip tliJu khiin bdng tay: H (HANDLE) 

Ch€ dt) nay cho phep di~u khi6n may b~ng tay. 

Single bloc Dry run Optional stop Bloc skip 



125 

f.Nut ch{ly tirng ciiu l?nh: Single Block 

Nut nay dung d€ m& ch6 d9 ch~y tirng cau l~nh trong chuong trinh. · 

g.Nut dirng buuc cong ngh?: Optional Stop 

Nut nay t~m dung chuong trinh sau m9t bu6c cong ngh~. Mu6n ch~y ti6p 

chuong trinh An vao nut START. 

h. Nut ch{ly khong c&t g(Jt: dry run 

Nut nay d€ ch~y khong dltg9t ki€m tra chuong trinh. 

i.Nut bo qua ciiu l?nh: Bloc skip 

Cau l~nh ti6p theo se dugc bo qua n6u An vao nut nay .. 

k. Vimg nut t&t, mi1 nuuc tot ngupi, t&t va mi1 den: 

Vung nut nay c6 cac nut d€ tit, m& dung dich t6i ngu9i, tit m& den. 

1. Vimg nut diiu khiln tr{lc chfnh: 

Cac nut nay di€u khi€n tl"\lc chinh quay thu~n ho~c ngugc chi€u kim df>ng hf> (Theo 

hu6ng nhin vao m~t d!u tl"\lc chinh) ho~c dung tl"\lc chinh. 

Nut NOR tl"\lc chinh quay ngugc chi€u kim df>ng hf>. 

Nut REV tn.ic chinh quay cung chi€u kim df>ng hf>. 

Nut SPJ nhfip tnJc chinh. 

Nut STOP dung tl"\lc chinh. 

m. Nut t&t khan cOp: Emergency Stop 

Nut nay tit may khfin cfip. Tru6c khi kh&i d9ng l~i, nut nay phai dugc cai d~t l~i. 

n. Nut ch{ly may t,.r dpng: START 

Nut nay cho may ch~y t\f d9ng theo chuong trinh, ho~c ch~y tirng cau l~nh. 

s. Nut dirng ch1t<111g trinh: STOP 

N~u mu6n dung chuong trinh An vao nut nay. 

3.2.2. Vimg cac nut chfrc nang: 
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jog feed Rapid traverse 

!\JV\; !\JV\; 

Handle feed ~\ zero 

a. Chi ill) nhfip: Jog 

Ch€ d9 nay cho phep di€u khi~n di chuy~n ban dao ch~m khong lien t\J.c bing tay. 

b. Chi ill) di chuyin nhanh: Rapid traverse 

Ch€ d(> nay cho phep dieu khi€n di chuy€n ban dao nhanh bing tay. 

c. Chi ill) tr<i v€ iliim g8c: ZERO 

May & ch€ d<) nay An vao nut theo cac tl1)c may se tr& v€ di€m g6c R. 

d. Chi ill) thay ilDi buuc tiin b&ng tay: 

& ch€ d<) nay c6 th~ thay d6i bu&c ti€n cua may bing tay. 

3 .2.3. Tay quay tli?n tic: 

Vung tay quay di~n tu c6 cac nut h,ra ch9n cac tl1)c X,Y,Z, va m9t tl1)c khac. Ngoai 

ra con c6 cac nut h,ra ch9n gia tri cua m6i v~ch tren tay quay di~n tu. 

wwill 
B R 



Chuful bi thu 
tµc cong ngh~ 

trenmay 

I Silp d~t dao 

i 

I Khai bao dao I 
+ 

N0pg1tr0 
15 dao 

u I 
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Cac bu&c viµi hanh trung tam 
gia cong 

Banve 

Ki~m tra cac cong vi~c tren 
may: 

1- Quy trinh cong ngh~ 
2- Ch~ d9 cilt g9t 
3- Chuful bi dao 
4 Chuful bi phoi ' - va 

cac cong vi~c khac 

~ . 
,Ir 

Chuful bi quy trinh 

cong nghe gia cong 

Nh~p va g9i chuong trinh 

. ,,. 
BM oi~m khm o~n drn cfao 

1 

1 
Gae to len 

ay ha.nm 

+ 
Ragac 

eto song 
homa 
song 

may v6i ban 

+ 
Keo cha tohoi 

I u 
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Chufin bi dao 

Ch~y thir ch ong trinh 

4. Cac bmrc v~n hanh trung tam gia cong: 

a. Lljp quy trinh cong ngh?: 

c6 dinhphoi 

Thu t1J gia cong duqc l~p thanh chuong trinh va ll?P vao may. 

b. Kiim tra aiJu ki?n c&t g(Jt cua cac dao: 

KiSm tra cac dao duqc su dl_lilg trong chuong trinh va cac y€u t6 c~t: v; s; t cu.a cac 

dao cho phu hqp. 

C. Khai bao dao: 

Ki6m tra thu n.r cac dao ga trong 6 tich dao, khai bao dao. 

d Cac cong vi?c chuan bj: 

Chuong trinh phai duqc chufin bi tru6c, ki6m tra ky luong tru6c khi ll?P vao may, 

khi n?p xong chuong trinh vao may cho ch?Y mo phong, ki€m tra va sua 16i 

chuong trinh. Chufin bi dao, chufin bi d6 ga k~p phoi, ga d~t phoi ... 

C6 cac phuong phap ki€m tra chuong trinh nhu : ch?Y mo phong, ch?Y khong cit g9t, 

ch?Y cit thu tn.rc ti€p tren chi ti€t & ch€ d(> ch?Y tung cau l~nh. 
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+ Ci\tthu: 

Ci\t thu la cong vi~c ki6m tra chuong trinh l§n cu6i, ci\t g9t thvc t€ tren chi ti€t. Khi 

cit g9t hoan chinh m◊t chi ti€t, va chi ti€t d6 phai dam bao yeu cftu ky thu~t cua ban ve 

m&i ti€n hanh gia cong W d<)ng. Cit thu bfulg ch€ de) ch:,iy tirng cau l~nh. 

+ V~n hanh W d<)ng may: 

Chi ti€t gia cong duqc W d<)ng hoan thi~n tren may b&ng vi~c ch:,iy W d<)ng 

chuong trinh. 

5. Thiit l{ip chi ti{) lam vifc II/ tl{)ng cua may: 

· Sau khi da hoan tdt cac cong vi~c nhu chufui bi chuong trinh, ga phoi, ga dao, dinh 

di€m g6c khong cua phoi, ki€m tra chuong trinh b&ng vi~c ch:,iy mo phong, chay khong 

cit g9t, cit thu cit g9t thvc t€ tren chi ti€t. Khi cit gQt hoan chinh m<)t chi ti€t, va chi ti€t 

d6 phai dam bao yeu c~u ky thu~t cua ban ve m&i ti€n hanh gia cong W d<)ng chuong 

trinh v&i cac cong vi~c sau : 

* G9i chuong trinh gia cong bfulg each nhdn nut PROG. 

* Nhdn nut EDIT. 

* Nhdn nut RESET. 

* Nhdn nut MEM cho den b~t sang. 

• Nhdn nut ST (START). 

6. Bai tjp t6ng hQ'P: L~p trinh gia cong chi ti€t nhu hinh ve: 

41□ <1>8 2 1□ 
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m 

50-0,03 

65 

80 

CJ 

(2520+0,021 

6.1. Hll'6ng din l~p chlfong trinh: 

C) 

Cu 



Pl, 
I 

I s I 

♦ 
Pl 

z 
50 

-8 

-14.5 

-24,4 

¢8 
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P5 

P4 

0 

-10 

-20 

100/0 

(\J C") l!) 
I CJ\ 

II') 
I 

I 

► Phoi thep 45 day 23mm da gia cong m~t day va 4 m~t xung quanh. 

II') (\J 

M M 
(\J (\J 
I I 

► Bu&c 1: L~p. trinh gia cong m~t phfulg tren ciit d~t kich thu&c chi~u day chi tiSt 20mm 

bfuig dao phay m~t phing dm:mg kinh 100mm. 

►Bu&c 2: Gia cong 2 ranh 2 ben sau 10mm bfuig dao phay ng6n duong kinh 20mm. Ciit 

tu di€m Pl dP2 d P3 d P4. 

► Bu&c 3: Gia cong 2 ranh phia tru&c va sau sau 5mm b~ng dao phay ng6n duong kinh 

20mm ciit 2 lftn m6i lftn ciit b~ r{mg 10mm. Lftn ciit thu 2 ciit tu di~m PS dP6 d P7 d P8. · 

►Bu&c 4: Khoan m6i cac 16 bfuig mfii khoan mf>i c6 g6c a dinh 90 d9. 

►Bu&c 5: Khoan 416 u8. 

►Bu&c 6: Khoan 16 ul8. 

►Bu&c 7: Khoet 16 u19.7 

►Bu&c 8: Doa 16 u20 

►Bu&c 9: Vat mep 16 u20 

►Bu&c 10: Khoan 216 u6.7 

► Bu&c 11: Ta ro 2 16 ren M8 

6.2.Bang cac dao dung trong chrrong trinh gia cong: 



V~n toe 

cit 

Sovong 

quay 

trµc 

chinh 

Bu6c 

ti~n 

Chieu 

dai dao 

So hi~u 

budao 

V~n toe 

cit 

Sovong 

quay 

tn;tc 

chinh 

Dao phay 

mJt phAng 

200m/p 

500 v/p 

150mm/p 

108mm 

HOI 

Dao khoet 

«19.7 

lOOm/p 

1600 v/p 

Dao phay 

ngon 

lOOm/p 

300v/p 

150mm/p 

140mm 

H02 

Dao khoet 

«20 

200m/p 

3200v/p 
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Miii khoan Miii khoan Miii khoan 
' moi rr8 rr18 

<I> 

30m/p 30m/p 

IOOOv/p 1200v/p 530v/p 

lOOmm/p IOOmm/p 200mm/p 

120mm 100mm 200mm 

H03 H04 HOS 

Miii khoan Miii taro 
Daovatmep 

«6.7 M8 

<I> 

30m/p 12m/p 

IOOOv/p 1400v/p 400 
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Bu&c 

ti6n 
150mm/p 200mm/p lOOmm/p lOOmm/p 500mm/p 

Chieu 
200mm 200mm 120mm 100mm 200mm 

dai dao 

So hi~u 
H06 H07 H03 HOS H09 

ouuao 

6.3.Chll'ong trinh: 

•••••••••••••••••••••••••••••••••• • .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ?· 

...................................................... ······································••.•·············· 

I ...................................................... ············••.•······································· 

...................................................... ······················································ 

............................................................................................................ 

...................................................... ...................................................... . 



134 

······················································ ······················································ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........... ~ ........................................ . 

...................................................... ······················································ 

···········································---·········· ............................ , ...................................... . 

................... ................................... ······················································ . . 
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...................................................... ·····················································1· 

...................................................... ······················••·••···························· 

............................................................................................................. 

.................................... · .................. . 
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······················································· ················································••.•··· 

........................................ .- ............ . 



137 

' " BAI 4: GIA CONG PHAY CNC 

Gi6i thieu: 

Bai h9c nay nh&m cung c!p cho h9c sinh nhfmg ki€n thuc vs gia cong phay CNC 

trong nghS cilt g9t kim lo~i 

My.c tieu: 

+ Trinh bay dm;rc cac yeu cfiu ky thu~t khi phay. 

+ V~ hanh thanh th~o may phay CNC de gia cong dung qui trinh qui ph~m, d~t c!p 
, ' l 

chinh xac 8-6, d9 nham cap 7-9, d~t yeu cau ky thu~t, dung thoi gian qui dinh, dam bao an 

toan cho nguoi va may 

+ Giai thich dm;rc cac d~ng sai hong, nguyen nhan va each khilc ph~1c. 

N(H dung chinh: 

QUY TRINH V 4N HANH MAY CNC 

(10 CONG VI¢C CHINH CUA NGUOI V 4N HANH VA BAO TRI MAY CNC) 

1. Cong tac chuful bi: May, d1.mg Cl) -db ga - do ki8m, phoi, dao - dl)ng Cl) cilt, nhien li~u, 

dl)Ilg Cl) v~ sinh, ... 

2. Cong tac ki8m tra: May, dl)ng Cl) - db ga- do ki8m, phoi, dao - dl)ng Cl) cilt, nhien li~u'i 

dl)ng Cl) v~ sinh, ... va KIEM TRA AN TOAN ( Bi~n, may nen khi, may thuy h.rc, khong 

gian lam vi~c cua may, ... ) 

3. Ma may, djnh chuful va hi~u chuftn (n€u c6) 

4. Ga phoi, dao, ... can chinh 

5. Ch9n dao chudn ( dao chinh xac nh!t ), ch9n g6c t9a d9 tuong ung v6i yeu ciiu l~p trinh 

► Ti€n hanh xac dinh g6c t9a d9 cho chi ti€t gia cong 

► Nh~p du li~u, mo phong ki€m tra 

6. Ch9n dao thanh phfin 

► Bo (so, offset, set) dao thanh phfin 

► Nh~p du li~u, mo phong ki8m tra 

7. Nh~p, truySn chuong trinh NC tir PC sang CNC 

8. Mo phong, ki8m tra chuong trinh NC, hi~u chinh chuong trinh NC (n€u c6) 

9. Gia cong (cit) thir, ki8m tra, hi~u chinh 

10. Gia cong hang lo~t va bao tri may sau gia cong 
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HUONG DAN SU DVNG MAY PHAY CNC LVC 860 

1. Giao di~n man hinh di~u khi~n cua may phay CNC LVC 860 
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Stt 

1 

2. 

3 

4 

- ON: M& b9 diSu khiSn - h9 diSu 

hanh cua may 

- OFF: Tilt b9 diSu khi~n - h9 diSu 

hanhcuamay 

- M&/ kh6a ban phim 

- N gimg ( dung, tilt) khfui cdp 

- MAG.TOOL: Ben bao vi tri dao 

trenmamdao 

- SPD.TOOL: Ben bao vi tri dao 

dang lam vi9c tren tl1).C chinh 
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5 

6 

7 

. Vung thao tac bfug tay 

: Vung thao tac tg dong 

- CYCLE ST ART: Ch~y - thgc hi~n 

chuong trinh NC 

- FEED HOLD: Gifr bu&c ti~n - di 

chuy~n cua Dao (tr\lc chinh vfui quay, 

dao - ban may khong di chuy~n) 

- Ben bao khi dinh chuan cac tr'\lC X, 

Y,Z 

- Ben bao c6 SU d1,m.g chuc nang hi~u 

chinh dao 

- Ben bao cac ch€ do lam vi~c nhu: 

bfug tay, boi tron, quay mam dao, 

canh tay thay dao, vi tri thay dao 

Cac ch~ dq lam vifc - di~u khi~n 

ho~lt dqng cua may - MODE 

- ZRN: Dinh chuful may 

- RAPID: Ch~y dao nhanh khong ciit 

gQt 

- JOG: Ch~y dao c6 ciit g9t 

- MPG: Lam vi~c v&i tay quay di~n 

- MDI: Nhap chuong trinh bfug tay -

ch~ytgdong 

- AUTO: Ch~y tg dong v&i chuong 

trinh NC c6 s~ trong may 

- DNC: Ch~y chuong trinh NC tu 

may vi tinh 

- EDIT: So~ thao, chinh sfra - hi~u 

chinh chuong trinh NC 
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8 

9 

Di~u chinh dq khuSch d;li bmrc tiSn 

dao - hrqng ch,y dao, ... ( co cit 

gqt-JOG) 

- Vong ngoai ( don vi tinh la 

mm/phut): khi diSu khit3n gia cong 

bfulg tay - c6 cilt gQt 

- Vong trong (%): khu€ch d~i theo % 

cua F (bu6c ti€n dao) l~p sful trong 

chuong trinh CNC 

Vi d\l: n€u ch9n 6 vi tri nhu hinh 

(100% - 126mm/min) 

- Gia cong bfulg tay: 126 mm/p 

- N €u F dugc l~p sful la 1 00mm/p thi 

may se ch~y dung 1 00mm/p 

Di~u chinh dq khu~ch d,i bmrc ti~n 

dao - hrqng ch,y dao nhanh, ... 

(khong cit gqt - RAPID: ch,y dao 

nhanh): Khu€ch d~ theo % 

Di~u chinh d{> khu~ch d'i t6c d{> 

cua trvc chinh ( dao) - s6 vong 

quay: Khu€ch d~i theo % 
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12 
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Ch~y dao nhanh khong d.t g9t - bfulg tay 

FI, F2 den bao tin hi~u 

Cac phim thao tac khi dinh chuful 

may 

: theo phuong Z 

theo phuong Y 

theo phuong X 

· Ngilt chuc nang di€u 

khi&n (khi cac tf\,lc vugt qua hanh 

trinh ma khong th& tra l~i tr~g thai 

binh thuong) 

Cac chu-c nang di~u khien may: 

- SBK: ch~y tung cau l~nh NC -

- BDT: ch~ d9 bo khong ch~y cau 

l~nh NC c6 dau / 

- DRN: ch~y nhanh khi mo phong, 

khong cit g9t (cit khong ch~ phoi), 

- ki&m tra chuong trinh 

- MO 1: ngimg t~ thoi chuong trinh 

- AIR BLOW: th6i hai -khi nen tf\,lC 

chinh 

- MST LK: bo khong chi.iy cau l~nh 

c6 M, S, T 

- R.PRG: kh6a chuong trinh, khong 

thµc hi~n chi.iy chuong trinh 

- AUTO P.OFF: tµ d9ng tilt may khi 

h~t chuong trinh 
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13. 

14 

15 

16 

2. Ban phim 

- SPD.ORI: Kh6a 1:r\lc chinh 

- SPD.CCW: tl1)c chinh quay nguqc 

chiSuKBH 

- SPD.SP: ngimg 1:r\IC chinh 

- SPD.CW: 1:r\lc chinh quay thu~ 

chiSuKBH 

- C.T.S: lam mat- giai nhi~t- Iam 

ngu9i t~ tam 1:r\IC chinh 

DiSu khi€n ca cfiu keo PHOI 

Ma may barn tum ngu9i A va B 

DiSu khi€n xoay mam dao 
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Chuc nang cua cac phim tren ban phim 

+ Chuc nang cua SHIFT 

- Mu6n bdm O ➔ Bdm 0. 

- Mu6n bdm P ➔ Bdm SHIFT ➔ Bdm P. 
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+ Chuc nang cu.a CAN ( cancel) : X6a b6 kitt;r phia tru6c con tr6 (ddu nhay). 

, 
+INPUT nh" " : i;tp so. 

+DELETE : X6a (chuong trinh, l~nh, ... ). 

+HEPL : Tra ctcu, trg giup. 

+RESET : Lam m6i l~i b9 nh6 cu.a may sau khi xir ly cac 16i. 

+INSERT : Chen (them) l~nh, chuong trinh. 

+ALTER : Dung d~ thay th~ dia chi l~nh khi chinh sira chuong trlnh. 

+ CUSTOM GRAPH : Xem d6 thi gia cong. 

+MESSAGE : Dong thong bao. 

+SYSTEM : Thong tin h~ th6ng. 

+ POS(Position) : Xem vi tri cu.a dao, may. 
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+ : l~t trang tren (up), du&i ( down) 

+ : di Su khiSn con tr6( dfiu nhay) 

+ : bang chit - s6 

3. Man hlnh hi~n thj 
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Hi€n thi thong tin va cac thong s6 cua may khi may dang lam vi~c 

4. Tay quay di~n di~u khi~n cac trl}c 

- Tay quay di~n dung d€ di~u khi€n- di chuy€n cac trµc X, Y, Z 

- Khi ch9n ch€ d<) Xl: c6 nghia la 1 v,ch tren tay quay c6 gia tri la 1/1000 

- Khi ch9n ch€ d(> Xl0: c6 nghia la 1 v,ch tren tay quay c6 gia tri la 10/1000 

- Khi ch9n ch€ d(> Xl00: c6 nghia la 1 v~ch tren tay quay c6 gia tri la 100/1000 

5. Quy tic ban tay phai tren may phay CNC 
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- Tn;tc X - ng6n cai - tn;tc nim ngang 

- Tn;tc Y - ng6n tr6 - tn,ic vuong g6c v&i ngucri v~n hanh 

- Tn;tc Z - ng6n gifra - Tn;tc d9c theo than ngucri sir d1,1ng 

6. Nguyen ti\c xac djnh g6c t9a d(> bing dao chuin 

Dao 
chufin 

fttieu 
Mijt philng O _ ~ _ t_hinh Z 

Chi tie"t E-To 



y 

60,355 

Ln 
..-l 

!"-
CJ', 
I"-

X 

7. Nguyen tiic do - set dao thanh phftn 

149 

Khong gian gia cong 

Mui do 
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-L 
llilllD I 

Gia tri hieu 
chinh theo Z 1 

_! _____ _ 
D D D 

lJ do 

8. Truy~n dfr li~u tir PC (may tinh) sang may CNC 

a. Chufin bi tren may Phay CNC: 

I Thrracdo I 

8 

40 090 

+ MODE ➔ EDIT ➔ PROG ➔ OPRT ➔ Bffm nut tam giac di l~t tlm va ch9n F 

INPUT ➔ Nh~p ten chu'ong trlnh, VD: 02222 ➔ 0 SET ➔ EXEC. 

b. Chufin bi tren may vi tinh: 

* TRUYEN CHu'aNG TRINH BANG PHAN MEM NC LINK: 

+ Khi:1i d(>ng NC Link ➔ Start NC Link ➔ Close h(>p thoqi tren giao di~n. 
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Giao di~n ph'an m'em 

+ Vao File ➔ Open ➔ Tim va chc;m chu'dng trlnh c~n truyen ➔ Open. 

+ Ch9n biiu tu'(jng Send Code ➔ Xua"t hi~n hc)p tho~i 

➔ Settings ➔ Thie't l~p cac thong s6 truyen 
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➔ Ch9n Start At Computer ➔ Ok -1, Start ➔ f>(Ji ➔ Xong. 

'- ? ~ A ~ '-". °'-A * C~Y CHUONG TRINH (j CHE HQ DNC BANG PHAN MEM NC LINK: 

+ Tren may Phay CNC: MODE ➔ Dl''C ➔ PROG ➔ Chinh cac thong s6FEED 

OVERRIDE, RAPID ... d che' d◊ thtp rihtp ➔ Btm CYCLE START 

+ Tren phffn m~m NC Link ➔ Ch9n bj€u tu'(Jng Send Code ➔ Settings ➔ Ch9n 

Start At Computer ➔ Ok ➔ Start ➔: Sau d6 di~u chinh cac thong s6 theo yeu cff u. 

9. Chinh sira-hi~u chinh chll'ong trinh NC tren may phay CNC 

+ MODE ➔ EDIT. 
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+ Di chuyin da'u nhay chc_m de'n vi tri cin su'a di ch<;>i dong l~nh cin su'a ➔ Nh~p l~nh 

moi ➔ ~m ALTER. 

+ Them l~li<;>n vi tri can !item b~ng c,Gh di ctjuy€o da'u nhay ch9n ➔ Nh~p l~nh 

➔ Ba'm INSERT. 

+ X6a l~nh ➔ Ch9n l~nh cin x "' OT 

10 . Mlt m(>t chtidng trinh da c 

- MODE d~t cJ che' <J2----· I _ 
- Ba'm phim PR~ tren ban pl@l. 

£2 

- Ba'm phim DIR tren Menu. 

- Nh~p ten chuong trlnh cin mc:1 va ba'mjphim (0 SRH) tren Menu. 

Man hlnh se hi~n thi n<')i dung chuong tiflnh. 

11. Xoa m(>t chtidng trinh: 

- MODE d~t c1 che' de) EDIT. A 
_ Ba'm him PROG tren ban phim .. 

P ·912 UOl :JJl_g mur n ::,9_g utqu ugnr gp UOl l?I t9P l~AUl gp uo.r 
_ Ba'm phim DIR tren Menu. " , ,, 

- Nh~p ten chuong trlnh cin mc:1 va ba'm phim (D~J§fd1W-~i ptnm. 

:m~JU JYq}f JJS lOW ·1 

3N3 XVHd XVW N~IH)I 11ID<I VA HNUIJ, dV'I J,3:AfllIJ, X'I 
,r (.,V v, ,. , V ,v , 

12. ·Ch~y mo phong kiim tra: 

+ Ki€m tra an toan chuong trlnh va may Phay CNC. 
"Jlpl u;m i ym !Pq R9lf)J + 

+ Nha't Z len vi tri an toan. 
·u~m u9n_gu .!l.!10 + 

➔ OFFSET SETTING ➔ T~i NO.EXT ➔ Ch9n va-~ ~JxyfuWlJ{f inqs + 

+MODE ➔ AUTO ➔ PROG ➔ Chinh ca~~,ei~~ ~V:Jflfl}lf]; ~{I_p ··· a 
che' de) tha'p nha'p ➔ Ba'm CYCLE START. C6 th€ ch~y he't chuong trmq.4~ qg!~i 

QA+- nnb }i)~ on::, O..U.A:.+-JilIDttH ·,, ~,:-1....:""..-'i 
V ch~y kielrr tra mQl't10~111,Kr-.:,E'.!.Pl!M~ro1N.s,um.e":fu +- oup lJ;:J +- .8uox .8uga 8Jf) •i,y 

13. chf ygia 8J8Jk"I~i1Pffld5PP~ ~A ,QS .8ugq1 aya '2P oaqi n:qd 1). 0J1'} ** 

+ Kil!m tra·r3"1:::.,.::, 1.1.av.1.s :>li'I;)A._;) <- ilngo •!ii qup1 ynb Il¥P 1yg + 

+Nh~pZ10. I j I 

+ Dua con 1r6 - ........... 2-u.i\t.J d!ui chuong trinh 

+ Ch9n chla9Jttr 

ts;r 
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+ Vi dl_l: A0 (10,10), tu'dng tl,I' h9c vien tlm toi;i. dQ cac diim. 

Bo( ), Co( 

+ Qui u'oc: toi;i. dQ tuy~t d6i ky hi~u: A(X, Y) 

2. To~ d(, tuo'ng dol: 

), Do( 

Toi;i. dQ tu'dng d6i la toi;i. dt) nh~n diim kS tru'oc n6 lam g6c toi;i. dt). 

+ VD: BA(15,0), H9c vien tlm cac toi;i. dQ sau: 

Be( ), Bn( ),Ac( ), An( 

DA( ' ), ... 

3. H~ to~ dq tren may phay CNC: 

H~ toi;i. dt) tren may phay CNC tuan theo quy ta'.c BAN TAY PHAI. 

+ TI7J.c X = Tf\lc n~m ngang = N g6n cai 

+ Trl_lc Y = Tf\l.C vu6ng g6c voi ngu'oi su' dl_lng = Ng6ntro 

+ Trl_lc Z = Trl_lc th!ng dung, d9c theo nguoi su' dl_lng = N g6n giu 

) 

+ Trl_lC X la t17J.c ngang, T17J.c y hu'ong vao man hlnh, Trl_lC z hu'ong len. 

), 
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**** Quy t.ic ban tay phai chi ap dl).ng cho DAO, kh6ng ap dl).ng cho BAN MA. Y. 

II. Cac l~nh di'eu khlim may va dao: 

1. L~nh cai dij.t va xac dinh go'c to~ d(> cho chi tie't gia cong: 

G54, G55, G56, G57. 

2. L~nh cai dij.t va dinh nghia so' vong quay cho tr11c chinh( cho dao ): 

S ... M03hayM04 

S: Spindle: tn;ic chinh, vong/phut. 

M03: Tn;tc chinh quay thu~n chiSu kim d6ng h6. 

M04: Trl).c chinh quay ngu'(Jc chiSu kim d6ng h6. 

3. L~nh thay dao: 

T ... M06 

+ VD: Mu6n g<;>i dao thu 5, nh~p TS M06. 

4. L~nh do(so) dao: 

G43Z ... H ... 

+ VD: Mu6n so dao s6 5 each m~t ph6i 50 mm, nh~p: G43 Z 50. HS. 

+ H: thong s6bu tru hay hi~u chinh theo chiSu dai dao. 

5. L~nh ch~y dao nhanh khong cdt gQt: GOO hay GO 

Cu phap(ca"u true) l~nh: 

N ... GO X ... Y ... Z ... 
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N .. ,: Bia chl cau l~nh. 

X, Y, Z: To~ d◊ di€m de'n(hay di€m dich). 

**** Nen: N ... GO X ... Y ... 

N ... GO Z ... (An toan hon). 

6. L~nh ch~y dao theo duong thing c6 cdt gqt: GOl 

Cu phap( ca'u true) l~nh: 

N ... GOl X ... Y ... Z ... F ... 

N .. ,: Bia chi cau l~nh. 

X, Y, Z: To~ d◊ di€m de'n(hay di€m dich). 

F: Ruoc tie'n dao hay t6c d◊ ch~y dao, mm/phut hay m/phut. 

7. L~nh ch~y dao co cdt gqt theo cung tron: G02(thutn chfeu KDH), G03(NguQ'c 

chi'euKDH) 

Cu phap( ca'u true) l~nh: 

N ... G02 hay G03 X ... Y ... I ... J ... 

N ... : Bia chi cau l~nh. 

X, Y: To~ d9 di€m cu6i cung. 

I, J: To~ d9 tam cung tron so voi di€m dffu cung(xac dinh theo to~ dQ tuong d6i). 

8. L~nh uh, md may bmn tuoi ngu<)i: 

MOS: Md may born. 

M09: Tilt may born. 

9. L~nh ngung trlJC chfnh: MOS. 

10. L~nh ke't thuc chudng trlnh: M30. 

11. Cac l~nh thuong gijp khac: 

+ G90: Binh nghia to~ d9 tuy~t d6i. 

+ G91: Dinh nghia to~ d9 tuong d6i. 

+ G40: Huy bo bu trir hay hi~u chinh ban kinh dao. 

+ G80: Huy bo cac chu trlnh truoc d6. 

+ G17: L~p trlnh trong m~t ph~ng XY, 018: M~t ph~ng ZX, 019: M~t ph~ng YZ. 
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+ G94: L~nh dinh nghia ht9ng chqy dao la mm/phut. 

+ G28: Trd ve di€m O cua may. 

+ G49: Huy bo bu tru theo chi€u dai dao. 

G98 - VS cao d◊ xua't phat G99 - VS cao d◊ an toan R 

Cao d9 xua't phat 

----+<r.--
1 I 
I I 

I 

-----~ 
I 
I 

Cao d9 an· 
toanR 
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HUONG D.AN L!}> TRINH 

0 
I"'-

~t 

/ 

, ... 

~ 
~ 

V 

\ 

' \ \ 
\ 

' 

100 

%01234 ➔ Tenchuongtrinh 

Nl GS4 ; ➔ Xac dpili g6c tQa d◊ 

N2 T04 M06 ; ➔ Thay dao 

N3 S3000 M03; ➔ Tn;ic chinh (dao) quay 

N4 GO XO. YO. ; ➔ Ch~y dao nhanh, khong cit 

NS G43 ZS. H4; ➔ So (do) dao 

N6 GO X30. YSS.; 

N7 Gl Z-0.2S FSO.; ➔ Cit theo phuong Z 

N8 G3 XlO. YSS. I-10. JO. F300.; ➔ Cit theo 

cung tron nguqc KBH 

N9 Gl XlO. YlS.; 

NlO G3 X30. YlS. no. JO. ; 

N11 GOZS.; 

Nl2 GO X40. YS. ; 

Nl3 G 1 Z-0.2S FSO. ; 

N14 G 1 X40. Y6S. F300. ; 

\ 

\ 

/ ~ 

\ 

' ' V 

.I 
NlS Gl X6S. YS.; 

N16 Gl X6S. Y6S.; 

N17 GO ZS.; 

N18 GO X9S. YSS.; 

N19 Gl Z-0.2S FSO.; 

N20 G3 X7S. YSS. I-10. JO. F300. ; 

N21 Gl X7S. YlS.; 

. N22 G3 X7S. YlS. no. JO.; 

N22 GO Z200. ; 

N23 MS ; ➔ Ngimg tf\lc chinh 

N24 M30 ; K€t thuc chuong trinh 

% 
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HUONG DA.N L4}> TRINH PHAY CNC VOI MASTERCAM 

Sau khi thi~t k~ xong ➔ Luu k~t qua 

➔ Ch9n di~m nhin 3D: ~· 19 ~ © I 
➔ Ch9n may: "I 10:n" ➔ Vao Machine Type ➔ Mill ➔ Default ➔ 

51 88 Machine Group-1 
i3···.W. Properties - Generic Mill 
I l .•.•. ~ Files 

····· 8 Tool settings 
·····() Stock setup 
·····& Safety zone 

~ .. .gi~.,m••· 
1. Xac djnh ph6i: "J ID:n" ➔ Ch9n Stock setup ➔ Xu~t hi~n h<)p tho.;ti ➔ Ch9n Select 

comers ... ➔ ch9n 2 di~m cheo nhau cua hinh chfr nh~t d~ xac dinh ph6i ➔ Nh~p chi~u 

cao ph6i theo Z ➔ ch9n I• .. · .. ~ . · J 
2. Xac dinh phuong phap gia cong 

➔ Vao Toolpaths ➔ Pockets ... (Phay hfic) ➔ dijt ten chuong trlnh 

C:\mcain•\MILL \NC\ 

ICNC1 

G:JOOC:U 177 · , hoijc L..::!_J de mijc dinh ➔ xuat hi~n h<)p tho.;ti, ch9n vao bien 

d.;tng h6c ➔ ch9n @ ➔ xu~t hi~n h<)p tho.;ti 
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Tool name: j 20. FIAT ENDMILL 

Len of~t !229 _] Tool#: (229 
;....._.:-· 

Head#i·1 ' 'Dia.offset:229 ; 
_____ , .• _ ...... _ .. -----,---,' ........... ' ! 

Cornerradius:.)0.0 ., ...... _i I Tool dia) 20.0 

Vung ch9n dao 
Spindll! Ottection: j DII ___ ,µ \tj) 

Spindle speed: \3500 ! 
Retract rate:~ 

'······"•"""' .. : 

D Force tool change {fl Rapid retract 

Comment 

Aight~!ick for optiom 

I Select library tool.. ] □ f . Toolfilter l 
0 ]_ .. t·J,:A d_i~d,~(·: ... j O j fk,l ~i~;;l .. 

0Tobatch ,--~ Plane;.., J I Canned texL I 

1~1oorn 
+ Tool ➔ Bfim phai chu◊t tren vung chc;m dao ➔ Ch9n Create new tool ... ➔ xufit hi~n 

h◊p tho~i cac lo~i dao ➔ Ch9n lo~i dao End mill ➔ Xufit hi~n cac lva ch9n khai bao cac 

thong s6 cua dao 

.. =~ · · ·· I Cale. Speed/Feed j 
'EridrnillfFlai'lT.YPe .. ii Parameters! .. . , ............... ~· ----'-·-'-------"--~f [ Save to library ... f, 

" Capable of."::'• i 
. 0Rough 1 

; o·. Finish L 
I 

[ ®Both ! 

Holder 

L~.~.o 

_,_ _ __,___ ~bor Diameter l 
Overall 10.0 

70.0 -1 
t 

Shoulder --. 

~ ~· 
Diameter 

!ffi 

® Auto O Custom file O Custom level 

Quan tr9ng nhtt la thong s6 duong kinh 

(Diameter) 

* Tieu chi ch9n dao: theo duong kinh dao, 

chi~u dai dao chi c6 tinh ch§t mo phong 

1. C~t h~t ch6 cful c~t sau m9t 1§.n di chuy€n 

2. C~t dugc cung lorn 

3. 0 tieu chu.in 

4. s6 lugng dao: t6i thiSu 

* Cho tru&c bang dao theo may: 
Tl: khoan, T2: 050, T3: 08, T4: 0OJ (khic) 
TS: 010 hay 012, T6: 04, T7: 06 
Tu T8 d~n T24: Trdng - tuy ch9n 

Vi dµ: nh~p Diameter : 8, cac thong s6 chi€u dai - nh~p hqp ly ➔ f cy/ J 



ToolSettin@MPdified , , , II 
· Current Tool Settings Modified 

In order to conform to your current Machine Def /Conlrof Def parameters, 
some of this tool's settings have been changed Any values that have been 
changed to meet these settings will be shown in ilalics. 
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[Y'.]Turnoffwamingforsession... @ ' , , 
Ian dau chc;m dao se xuat hi~n h<)p thoc;ii nay, ch9n 

Tum off .... ➔ w; ➔ tc;ii Tool#: dao s6 ? tren may, Head#: dao thu<)c 6 dao s6 ? 

tren may, Len. Offset: vi tri trong bang offset d€ nguai v~ hanh may nh~p thong tin chi~v 

dai dao, Dia. Offset : vi tri trong bang offset d€ nguai v~ hanh may nh~p thong tin duang 

kinh dao. Khai bao vi tri dao tren may, thong s6 hi~u chinh (bu trir) theo chi~u dai dao va 

duang kinh dao, VD: 3 

+ Feed rate: bu&c ti~n dao theo phuang XY, VD: 200 mm/p 

+ Plunge rate: bu&c ti€n dao theo phuang Z, VD: 50 mmlp 

+ Spindle speed: t6c d<) quay cua dao, VD: 2500 vg/p 

* Ch9n Linking Parameter 

0 \ . Retract... j !~-:-0·7 
0 Absolt.te ·.@ Incremental 

\ Feed plane ... I ~ 
QAbsolute @ Incremental 

I Top of.stock .. , I \0.0 ........... J 
@)Absolute Olncremental 

I . Depth... J ~ 
@Absolute O Incremental 

□ 

□ 

(. t ... 1achinino direction ..... 
I 0 Cfimb - 0 Conventional 

RoD outter 
around corners 

Linearization 
tolerance 

Xi stock to leave 

Z stock to leave 

fo:o7 
ro:o-7 
1 ..... , ...... - .......... i 

D Create additional finish operation 

□ 

~[K]l 'r. l 
+ Retract: khoang each mijt phfulg lui dao so v&i m~t phAng phoi (la vi tri sau khi clit xong, 

dao rut v~), VD: 5mm 

+ Feed plane ... : khoang each mijt phAng an toan so v&i mijt phfulg phoi (la vi tri tren phoi 

duqc tinh la da cit), VD: 2mm 

+ Top of stock ... : mijt ph~ng phoi, bfulg O mm 

+ Depth: chi~u sau cAn cit (theo ban ve), VD: -4mm 

i 
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** Depth cut ➔ N€u chia thanh nhi€u lap ciit ➔ danh dfiu va ch9n vao Depth cuts ➔ xufit 

hi~n h<)p tho~i 

Max rough .tep 
+ Max rough ... : chi~u sau m5i lap dt tho, VD: 

QBydepth Imm 
II Finish outs 

Fmish*P 

0Keeploql down 

+#Finish cut: s5 l§.n cit tinh, VD: I 
+ Finish step: chi~u sau cit tinh, VD: 0.2mm 

, D Use i;land depth• 

0Subpro91am, 

* Ch9n Roughing 

Xufit hi~n h9p tho~i 

r Joolpath paraineter.sJ) Pocketing parameters l RoughiriQ/Filiishlng parameiters ;~, ~----~~-----

~Finish 

Passes 

~ 
i ....... ,-, ... , .. ____ J 

Spacing 

~ Finish outer boundary 

( Override Feed Spee1:::I-· ...... 

Spring passes Cutter compensation [ D Feed rate ;_~?~:':: ............. '. : 
i~' co_mp_ut_er -~:~J! / D Spindle speed 

0 Start finish poss at closest enb1y D Machine finish posse• onl9 at final depth _ 

0 Keep tool down [J Machine finish passes .after roughing all pockets I 
r. 

GJ[~J[II 
+ Ch9n ki~u ch~y dao, VD: Parallel Spiral (song song, xoiin 6c) 

+ Stepover percentage:% luqng dich dao ngang (nen ch9n <50%) 

l 

+ Stepover distance: khoang _each dich dao ngang, la khoang each gifra hai tam dao ( <~ad) 

VD: N€u Stepover distance: 3mm thi Stepover percentage: 37.5% va nguqc l~i 

* Xem mo phong 



8 88 Machine Group-1 

T
R···J¥ ~roperties - Generic Mill 
, ······fllil Files 

I
i ···- II Tool settings 

•···-~ Stock setup 

! ····& Safety zone 
8··-88 Toolpath Group-1 

$--~ 
l l···· Parameters 
E i I 

1 !····· #3 - M8.00 EN()MILLl FLAT -
I I \ i-•···IJ Geometry- (1) chain(s) 
I 1....-§ Toolpath- 53,4K- CNCLNC- Program, 

L► 
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chc,m bi€u tu(Jilg Verify ... 

XuAt hi~n giao di~n xem mo phong ➔ Ch9n cac 

thong s6 xem mo phong va mo phong ➔ 

**** Tuong tv cho bu&c l~p trinh ti~p theo 

TAI LIE:U THAM KHAo 
[I J Phgm Quang Le. Ky thugt phay. NXB Cong nhan ky thugt - 1980. 

[2] A.Barabas6p. Ky thugt phay. NXB Mir -1995. 

[3 J PGS. TS Trim Van JJtch . Cong ngh? tren may CNC. Nha xudt ban KHKT 2000. 

[4] Tg Duy Liem .May cong Cl! CNC. Nha xudt ban KHKT 1999. 

[5 J Doan Tht Minh Trinh. Cong ngh? lgp trinh gia cong aiJu khiin s6. Nha xudt ban 

KHKT-2004. 

[6] Cac cataloge hucrng ddn sit d1J,ng phdn mJm aiJu khiin. 




